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F.xcELLENCE 


FEDERAL BEARINGS 


WHY does every Federal Bearing show the same tough, 
fine grained, homogeneous structure in the fracture of 
the Babbitt lining? 

BECAUSE every Bearing is chilled immediately after it 
is lined. That is UNIFORMITY. 

WHY is every Federal Bearing guaranteed absolutely 
free from porosity? 

BECAUSE the process of manufacture makes it impossi- 
ble for the Babbitt to contain air while cooling. That 
is SOLIDITY. 

WHY is every Federal Bearing manufactured from the 
highest grade materials, machined accurately and sub- 
jected to the most rigid inspection? 

BECAUSE “FEDERAL DETROIT” must be stamped 
on the back. That is EXCELLENCE. 


What Is Our Secret? 


CENTRIFUGAL FORCE 


(Process Protected by Patents) 
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FEDERAL BEARING & BUSHING CORPORATION 


BABBITT-LINED BRONZE-BACK BEARINGS. BRONZE BUSHINGS. BRONZE CASTINGS 
DETROIT — MICHIGAN 
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JN the discussions now taking place as to the relation- 
| ship which should exist between capital and labor, 

much stress is being laid on the establishment of 
\rue partnership. 


It needs surely no argument to prove that this is 
lesirable, but it can exist only if there is real under- 
standing of each other’s problems. 

It must be based on mutual good-will and con- 
fidence and there must be unreserved co-operation 
between employer and employee. 

[n any scheme of industrial democracy, the worker 
should have a voice in determining the conditions of 
is employment ; there should be insurance, pension and 
benefit plans; there must be contentment, based on 
proper working conditions and there should be partici- 
pation by the worker in the results of the enterprise, 
so that his interests and those of his employer may as 
‘ar as possible become identical. 

It is to this last phase of this important subject that 
| am addressing myself; and in discussing it I am do- 
ing so, as a matter of convenience, in the terms of cor- 
porate enterprises, but what I have to say is just as 
applicable to those privately owned. 
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A Financier’s View of Profit 


Sharing 


It is interesting to note in this article by Mr. Schiff the banker’s view of 
one of the labor movements which, while it has been successfully estab- 
lished in individual plants, has only recently attracted general attention. 
Three points are especially notable: The insistence upon a well grounded 
understanding, the inclusion of officers and directors, and the form of pay- 


By Mortimer L. Schiff 


There can be no true partnership if either element 
has an unfair advantage over the other. 


There must be no secrets as to the results of the 
operations of the business, there must be full dis- 
closure, so that the worker knows he is getting his 
full share and that it is thus to his interest to secure 
the maximum results. 


There must be no paternalism, no interference with 
the personal liberty of the employee, no savoring of 
philanthropy or of charity. 

As Mr. William Cooper Proctor, President of the 
Proctor & Gamble Co., has well said in a recent article: 

“No one can build a sound profit-sharing plan on 
the desire to make money. 

“You must be possessed of the conviction, not 
only that a fair share of the profit existing without 
the profit-sharing plan belongs to the worker, but 
that under the profit-sharing plan the worker will 
produce enough additional to pay profit-sharing 
dividend. 


“Your interests must be primarily in the men 
and seeing that they have the opportunity of earn- 
ing, through increased interest, the additional 


money ; and, above all, you must realize that it is 













1248 


more than money that the men want, it is a sense 
of ownership, that can be, in part at least, developed 
through profit-sharing. 

“Without this unselfish motive on the part of the 
employer, profit-sharing will never be a success, 
for both he and thee men, in the end, will distrust 
each other and be dissatisfied with any distribution 
made.” 


Profit-sharing might well be called savings-sharing, as in 
the final analysis, it is the economies in operation and the 
increase in production resulting from a real participation 
by the workers in the fruits of their industry, which will 
make available the profits to be shared.* 

Theoretically the ideal situation would be a wage scale 
fluctuating with the earnings of the enterprise, just as the 
return on the capital invested is dependent on the profits 
realized. 

This is of course not feasible, but in considering plans 
for the establishment of industrial partnership, it must not 
be overlooked— 


First, that. the respective positions of capital and 
labor are not parallel, and 

Secondly, that capital does not necessarily represent 
wealth, but is often made up of the contributions of 
many people of moderate means, who also, like the wage 
earner, are dependent on the income they receive. 


The stockholder takes all the risk; he can earn a return 
on his investment only if the business is profitable and even 
in that case must frequently do without dividends, so as to 
strengthen the enterprise by re-investing its earnings. 

The employee, on the other hand, receives his compensa- 
tion as a first charge on the business, his salary or wage 
forms part of the operating expenses and must be paid even 
before interest on borrowed money. 

The primary return to labor is practically guaranteed, 
while that to capital is dependent on the results achieved. 

It is apparent that there can be no partnership which does 
not recognize these factors, and that any scheme of profit- 
sharing, if it is to be effective, must provide that the profits 
or surplus income to be dealt with shall be those remaining 
not only after payment of adequate salaries and wages, but 
also after a fair return to the stockholders and the setting 
up of proper reserves. 


STOCK SUBSCRIPTION 


Profit-sharing must not be confounded with stock sub- 
scription plans and bonus systems. 

Desirable and advantageous as these sometimes are to the 
employees, they cannot replace a real and continuing interest 
in the earnings of an enterprise, fluctuating year by year in 
proportion to the results achieved. 

The payment of a cash bonus at more or less regular in- 
tervals becomes in time simply an additional wage, to which 
the worker is certain to adjust his living expenses, and there- 
fore does not induce saving or encourage thrift. The temp- 
tation is too great to spend it as it comes in. 

In addition, if it is fixed, as is usually the case, at an 
arbitrary figure, it is bound to give the worker the feeling 
that he is not getting his full share and that he is not really 
participating in the profits of the business. 

A pure stock subscription plan is simply giving the em- 
ployee a chance to invest, with the privilege of paying in 
instalments. 

Unless there is added to the annual return on the stock 
he thus acquires a special dividend, because he is an em- 
ployee, there is no participation by him in the earnings of 
the company beyond that accruing proportionately to any 
other stockholder. 

A plan, such as is in operation in a number of companies, 
by which he receives special dividends, which helps him to 
pay for the stock, has much to be said in its favor, but 
hardly accomplishes the same result as one which pays him 
at regular intervals his share of the profits in a suitable 
form and leaves it to his own determination whether to con- 
vert it into a stock interest. 
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The one is compulsory investment in the stock of the 
company as a condition of participation in the distribution, 
the other leaves to him his freedom of action and of decision. 


There appears to be no more justification in saying 
to the employee, ‘‘we shall give you a share of the 
profits if you will invest it in the stock of the com- 
pany,’’ than to say to the stockholder, “* you will receive 
an extra dividend if you will use it to buy more stock.” 


PROFIT SHARING 


Profit-sharing is not a cure-all, nor desirable as it is, is it 
applicable to every type of industry, but where it is feasible, 
a properly worked out plan, fair to all concerned, will do 
much towards establishing sound relations between capital 
and labor, and through the participation by the employees 
in the earnings, give them a real interest to stimulate pro- 
duction and reduce operating costs. 

The present high cost of living is due, to a considerable 
extent, to under-production, and this is bound to be the case 
as long as the employees think it more advantageous to have 
minimum working hours with maximum wages. 

It is perhaps for this reason that organized labor has on 
the whole not been favorably disposed towards profit-shar- 
ing. They have apparently feared that it would take the 
place of adequate compensation and of proper working con- 
ditions. 

Any sound scheme of profit-sharing must be supplemental 
to this and must be based on there first being a proper re- 
turn to both labor and capital. The failure of many plans 
has been due primarily to this requisite having been over- 
looked. 

An inequitable distribution, an insufficient and not appre- 
ciable share in the profits, or frequent payments of bonuses 
in cash, which are eventually considered as part of the wages 
and therefore resented if not paid, are bound to result in the 
failure of any profit-sharing plan, no matter how honestly 
it may be conceived. 


Of course, it is axiomatic that there can be no profit- 
sharing if there are no profits, and no enterprise should 
adopt such a plan unless it is reasonably certain that 
there will be substantial surplus income to distribute. 


The distribution must be without discrimination to all 
employees, but they must be properly classified, so that it 
may be measured, as far as practicable, by the employee’s 
relative contribution towards profit-making. 

The basis of division must be definite, but the amount 
must vary in proportion to the profits realized. 

Needless to say, in case employees leave the service they 
must have no claim on the accumulated income of the cor- 
poration, and the accounts must not be subject to their con- 
trol or direction. 

It must be left to the judgment of those managing the 
enterprise, subject of course to the rules and regulations 
of governmental agencies, to determine what should be 
charged to capital and what to operating expenses, and what 
reserves are to be set up. 

Most important of all, the distribution should be in such 
a form as to lead to the encouragement of thrift, of con- 
tinuity of employment and of an eventual interest in the 
property. Thus will efficiency, economy and true partner- 
ship be promoted. 

It may be argued against profit-sharing that men work- 
ing in different concerns, but in a similar capacity, will re- 
ceive different rewards for the same class of work, because 
one happens to be employed by a successful employer and 
another by one who makes but meagre profits, insufficient 
to permit of a distribution. 

That is true, but after all that is one of the inequalities 
of opportunity which are bound to exist, no matter how we 
may try to prevent them. 

Even so, the hardship is not a great one, if profit-sharing 
plans are predicated on and are supplemental to adequate 
compensation. 

It should be borne in mind, however, that profit-sharing 
is primarily applicable to and suitable for manufacturing 
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and producing concerns, where there is a direct relation be- 
tween the worker and the goods produced. 

It is not so easily adapted to enterprises such as public 
service corporations, where the rates received are fixed by 
law and the service rendered by the employees is more 
arbitrarily defined. 

In my opinion, the salaried officers should participate in 
any profit-sharing plan, and it should not be restricted, as 
in most proposals appears to be the case, to those working 
for a daily wage. 


It might possibly be advisable to include even the 
members of the Board of Directors who are, after all, 
the highest officials, rendering important services. They 
are frequently not large shareholders and receive under 
our prevailing system but nominal compensation for 
their services—contrary to the practice of most of the 
other leading countries. 


We can learn much from the so-called ‘‘tantiéme”’ system, 
prevalent in many European countries, which provides that 
after a certain statutory dividend has been paid, a definite 
percentage of the surplus profits remaining is passed to re- 
serves (with the right to the Board of Directors to make 
additional appropriations for reserves, not exceeding a cer- 
tain amount), then a definite percentage goes to the higher 
officials and to the Board of Directors and the final balance 
is available for extra dividends to the stockholders. 

They have gone to an extreme in giving those directing 
the enterprise a share in the results and in most cases have 
apparently overlooked the fact that the general run of em- 
ployees are alsc in a position to make a material contribu- 
tion to its suecess and should, therefore, receive considera- 
tion. 

Another feature in their system, which seems inadvisable, 
is that the distribution is in cash and thus becomes simply 
additional compensation. A combination of the two plans, 
providing for both officers and employees, appears to be the 
soundest proposition and the one which should be followed. 

All who contribute towards the success of an enterprise 
should have the opportunity to participate. 

The basis of a profit-sharing plan is comparatively simple. 

It must deal only with the surplus remaining after all 
operating and fixed charges, including adequate salaries and 
wages, have been met, after provision has been made for 
statutory and extraordinary reserves and after a fair return 
has been paid to the stockholders on their investment. 

This surplus should be divided in an agreed definite per- 
centage between the officers and employees and the stock- 
holders. The amount accruing to the stockholders should 
be added either to the surplus account and thus become an 
additional investment on their part in the property, or dis- 
tributed to them, in whole or in part, as extra dividends, as 
may be determined by the management of the enterprise. 

The amount accruing to the employees should be dis- 
tributed to all officers (including possibly members of the 
Board of Directors) and employees who have been in the 
service for a specified period, with a larger percentage to 
those receiving small salaries and wages and to those longer 
in the service. 

The officers and employees should be classified according 
to the salaries they receive and the service they render and 
these in turn according to length of service, so that a proper 
distribution can be made. 

A table should be issued showing what each one in each 
classification would receive, on the basis of some definite 
sum distributable, so that it could then be easily figured by 
each one what he is to receive when the announcement of 
the distributable amount is made. 

The real crux of the situation is what form the distribu- 
tion should take. 

It should not be in cash, as this is almost certain to be 
of no permanent advantage to the employee and does not 


assist him in securing a permanent interest in the property. 


It should be in the form of some security, which it is 
to his interest to hold. 

I suggest non-negotiable, registered, convertible 6 per cent 
debentures, convertible into cash at the option of the holder 
after a certain period, say three years, but even during that 
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period redeemable by the company in case the holder leaves 
its service. 

I feel convinced that if the employees once get the habit 
of holding them, either in their original form or converted 
into stock of the company, they will, except in case of emer- 
gency, continue to do so and thus accumulate a real reserve 
fund for themselves and their families. 

As an additional encouragement to thrift and as a reward 
for continuity of employment, I suggest that the debentures 
be cashable at a premium on an ascending scale, dependent 
on the length of time they have been held and the holder 
has remained in the employ of the company. 

For instance, it might well be provided that their cash 
value should be 102% per cent after five years, and 105 per 
cent after ten years and thereafter. 

The greatest handicap to industrial economy and efli- 
ciency is shifting employment, not only on account of the 
expense and waste which this entails, but even more so be- 
cause of its effect on the quality of service rendered. There 
can be no economy and real efficiency unless the workers 
feel that their efforts have a real relation to the success or 
failure of the enterprise with which they are connected. 

As a precautionary measure, the company should reserve 
the right to require, say, sixty days’ notice of the intention 
of the holder to convert his debentures into cash. 

As in the case of savings banks, this right would probably 
be rarely, if ever, availed of, but it is a necessary protection 
against times of crisis or of acute financial stringency. 

The company should also reserve the right to redeem 
debentures at their cash value, applicable at the time, in 
cases of involuntary termination of service and of death and 
permanent disability, but in the case of an employee leav- 
ing the service of his own accord within a certain period 
after the receipt of debentures, the redemption should be at 
par and interest. 

The debentures should be convertible into stock of the 
company at the option of the holder, thus enabling him of 
his own volition at such time as he deems well to secure 
an interest in the company. 


He must be absolutely free to determine, in his own 
uncontrolled discretion, whether and, if so, when to 
avail himself of this privilege, but it should be purely 
and cease if the holder dies or leaves the service of the 
company. 


I favor issuing such debentures in registered form and 
making them non-negotiable, in order to avoid the possibil- 
ity of the employee being exploited and, as has unfortunately 
proved the case among holders of Liberty Bonds, of being 
induced to part with them below their value or to exchange 
them for “wildcat’’ securities. 


NECESSARY INFORMATION 


A plan of this nature combines profit-sharing, an encour- 
agement to saving and an eventual interest in the enterprise 
and avoids, in my opinion, many of the objections which have 
resulted in the failure of profit-sharing plans in the past. 


It must, of course, be clearly understood by the em- 
ployee that such a distribution represents a portion of 
the income of the enterprise after all charges have been 
met, that it is in no sense a bonus and that the distri- 
bution can only be made if there are surplus profits to 
be divided. 


Prior to the making of such a distribution, an announce- 
ment with an appropriate financial statement should be is- 
sued. 

In addition, general information in regard to the enter- 
prise should be disseminated at fairly frequent intervals, so 
that the employees may know how the company is doing 
and may be encouraged to take an active interest in its 
affairs. 

The employees should have every facility for making sug- 
gestions for improved methods, increased efficiency and elim- 
ination of waste, and I am confident that they would gladly 
welcome the opportunity to do this if they realize that such 
suggestions on their part, if practicable, will be reflected 
in additional profits, in which they will have their full share. 
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Two Chassis Models on the 
Humber 1920 Program 


The 15.9 h.p. model differs in many respects from the pre-war model and 


is quite interesting to American engineers because of engine, clutch and 


gearset changes. The 10 h.p. model is practically the pre-war model, and 


is built for both two-seated or four-seated body use, with wheels, wheel- 


base and track changed. 


By M. W. Bourdon 


WO distinct chassis are on the Humber, Ltd., program 
for 1920. One model has variations rendering it 
suitable for either a two-seated or a four-seated body. 

This is the 10 h.p. type, with a four cylinder detachable 
head 2,x4% in. engine. This chassis in its two forms, one 
with a longer wheel base, wider track, and bigger wheels 
than the other, has gained great popularity; it was origi- 
nally made in 1914, and except for the fitting of a full elec- 
trical equipment it differs little from the pre-war design. 
The most interesting model, from an American point of 


view, is the new 15.9 h.p. chassis. Although this bears some 
resemblance to the pre-war 14 h.p., it is quite different in 
detail, especially in regard to engine, clutch and gear-set. 
The four cylinder 314%x5'4 in. engine has its cylinders cast 
in a block and bolted to the crankcase upper half. Straight- 
sided aluminum pistons are used, but these have a special 
feature in that to overcome piston slap, the skirts are slot- 
ted axially and have an internal cast-iron ring tending, by 
its natural expansion, always to keep the skirt a good fit 
in the cylinder bore without risk of seizure. 





Section through clutch and gearboz, showing also the transmission brake 
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Cross section of engine and detail, including valwe gear, water circulator and fan mountings 


Force feed lubrication is provided for the main and crank- 
Shaft bearings and also for the phosphor bronze bearings 
f the camhaft, splash serving for the pistons and cylinders, 
though baffle plates are fitted below the latter to prevent 
over-oiling. Two silent chains are used for the distribu- 
tion, one for the camshaft and the other for the magneto. 
Plain-ended adjustable tappets operate the valves on the 
left, on the same side being the separate exhaust manifold 
and carbureter, the latter connecting to integral passages 
in the block by a short elbow. The carbureter has vacuum 
feed and is a Smith four-jet with a fifth jet and by-pass for 
starting and slow running. The mixing chamber is ex- 
haust jacketed. Water circulation is on the assisted thermo- 
siphon system. 

An inverted leather-faced cone clutch is used, the short 
spring, applying pressure from within through a ball thrust 
race, being of 5 in. diameter and 1 in. section. The clutch 
being enclosed and lubricated by castor oil, can be slipped 
constantly, a fact which allows a very smooth and gradual 


take-up to be provided, but without slip occurring under 
normal conditions. The long clutch pilot bearing is lubri- 
cated by oil from the hollow crankshaft passing through a 
drill hole, charged with wick, in the center of the pilot ex- 
tension. 

The aluminum male cone of the clutch has bolted to 
bosses on its rear face the outer edge of a flexible disc joint, 
which is connected to a similar joint by a short coupling 
shaft. The latter is tubular with solid ends and conveys 
the thrust from the clutch-actuating mechanism housed with- 
in a front extension of the transmission casing. The rear- 
most flexible joint is connected by a second tubular shaft 
to a hollow extension of the primary constant mesh pinion, 
the two are telescoped and castellations convey the drive 
from one to the other. 

The constant mesh pinion is supported by two widely 
spaced ball-bearings, one mounted directly against it and 
the other surrounding the outer drive shaft. The advantage 
of this arrangement is that, in addition to the wide support 
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On left—Steering knuckle and front wheel hub 
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Section through rear azle 


for the constant mesh pinion, all the clutch actuating gear 
is enclosed and automatically lubricated from the oil in the 
transmission case. 


A long phosphor bronze bush is used for the pilot bear- 
ing in the side-lever operated four-speed gear set, wherein 
all the other shaft supports are ball bearings. 

Torque and thrust are taken by the rear semi-elliptic 
springs, the rear axle being of the full floating type with 
ball bearings throughout. The final drive is by straight 
toothed bevel gearing, giving a ratio of 4.33 to 1, the de- 
tachable wheels being of the hollow pressed steel type car- 
rying 815x105 mm. tires. 

A 12-volt two-unit electric equipment is fitted, the dyna- 
mo being belt driven and the motor operating through teeth 
on the flywheel. 

It may be anticipated that this car, which has a wheel- 
base of 123 in. and a track of 57 in., will meet with a very 
big demand, for it represents extremely good value in these 


days, with a five-passenger body, full equipment including 
clock, speedometer, luggage grid and the usual fittings, at 
£750. The finish of Humber cars, both as to chassis and 
standard bodywork, has for several years been out of the 
ordinary in the medium priced car class, while the makes 
now have an enviable reputation for sound, reliable 
products. 

Unlike its larger brother, which has its engine and gear 
set mounted separately in a sub-frame, the 10 h.p. chassis 
has a unit construction, the engine, supported from three 
points in the main frame, carrying the gear casing bolted 
to its crankcase and clutch pit extension. This model, too, 
has a detachable cylinder head and the block formed with 
the upper half of the crankcase; it varies also from the 15.9 
h.p. in that it has trough lubrication. Otherwise the two 
are on similar lines. The prices of this small model are 
£480 for the two-seater and £530 for the four-seater. In 
their class these two cars hold a pre-eminent position on 
the British market. 
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Airplane Wing Principle Applied 
to Watercraft 


The wings of this new type of hydroplane lift the hull entirely out of the 


water and enable the boat to attain a speed of 70 miles per hour. The de- 


tails of this latest achievement of Doctor Bell are explained in this article. 


prominently in some of the motor boat races held in 

Europe previous to the war. The distinctive features 
of its construction are wings or fins which tend to lift it out 
of the water and thus reduce the reistance to its motion. 

A rather different design, in which the lifting effect is ob- 
tained from lifting surfaces or hydrofoils which do not form 
an integral part of the boat body, has been developed by Dr. 
Alexander Graham Bell, and named by him a hydrodrome. 
The lifting members comprise several sets of hydrofoils 
which are of substantially the same form as the wings of 
aeroplanes, but very much smaller in dimensions. The lifting 
effect obtained from a plane of this sort is in direct propor- 
tion to the density of the medium through which it moves, 
and as salt water has a density approximately 800 times 
that of atmospheric air, the area of a hydrofoil need be only 
one eight-hundredth as great as that of an airfoil for the 
same lift at the same speed. 

In a test recently made on Bras d’Or Lake, a speed of 60 
knots, equivalent practically to:70 miles per hour, was ob- 
tained. When the machine is running at full speed the hull 
is entirely out of the water, and is supported by’ the small 
lifting planes. These are made of steel and decrease in size 
from top to bottom, with the result that as the speed in- 
creases and the craft rises further above the level of the 
water it is automatically ‘‘reefed,’’ to use a familiar nautical 
term. The hydrofoil surfaces of the HD-4, (as the ma- 


T HE hydroplane is a form of craft which figured quite 


chine is called) support 1200 lb. per sq. ft. at 60 m.p.h., or 
about 120 times the load per sq. ft. 
wings in average practice. 

The main structure of the HD-4 consists of a torpedo 


carried on airplane 





Partial views of Dr. 


shaped hull, 60 ft. in length, and 2 pontoons, each 16 ft. 
in length, which are connected to the main hull by a deck. 
This deck is made in the form of an aerofoil, having a plane 
undersurface and a cambered top, and presents a lifting 
surface of 203 sq. ft. Above the deck, and even with the 
cockpit are supported the two engines. Originally two 250 
h.p. Renault engines were employed, but these have recentiy 
been replaced by two low compression or Navy type Liberty 
engines of 350 h.p. each. 

When under way, the machine depends for support upon 
three sets of hydrofoils arranged to give a three point sup- 
port, and thus to avoid a rocking effect. There is a fourth 
set of hydrofoils at the bow, called a preventer set, the ob- 
ject of which is to keep the machine from diving. The ar- 
rangement of the hydrofoils is not unlike that of the shut- 
ters of a Venetian blind, but the individual foils are set ata 
slight dihedral angle. If these foils were set parallel with 
the water, the whole of any one foil would leave the water 
at the same time, and there would be a certain jerkiness in 
the movement of the machine. The dihedral angle is fixed 
at such a value that the lowest point of one hydrofoil is on 
a level with the highest point of the next one below it, so 
that the ‘“‘reefing”’ effect is continuous. 

The rear set of hydrofoils is pivoted on a vertical axle 
and serves for steering purposes. Extensive experiments 
were carried out to determine the best angle of incidence 
for the hydrofoil, and the angle of 1% deg. was finally de- 
cided upon for the forward set, while the stern set has its 
undersurface absolutely parallel to the water and only the 
suction effect on the upper face of the foil is depended up- 
on for lift. 





Alerander Graham Bell’s hydrodome, showing the lifting surfaces 
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A QOne-Man Combination of 


Tractor and Tool 


The Track Pull tractor described in this article has only recently made its 


appearance east of the Rockies. Its unique design gives it great versatility 


and stamps it as a real factor in supplying to the farmer machinery with 


which to supplant his horses. 


[r the Wichita, Kansas, tractor trials last summer a 
A farm tractor known as the Track Pull, which had seen 

several years’ service on the Pacific Coast, made its 
debut in the territory east of the Rocky Mountains. The 
machine was originally built for orchard work and its sale 
was largely confined to the orchard districts of California, 
Oregon and Washington. Recently the engineers of the 
Bean Spray Pump Co. of San Jose, Cal., the manufacturers 
of the Track Pull, have developed a new model for field 
work. The power unit of this new tractor can be readily 
detached from one implement and secured to another, the 
operator sitting on the implement and steering and con- 
trolling the tractor from this position. 

The Track Pull tractor is of a unique type and has a num- 
ber of unusual features. There is a single drive track in 
front. The engine, radiator, transmission, etc., are all 
mounted on a single main frame casting and the track is 
driven under this mechanism. This one track does all the 
pulling, and this pulling unit can be steered as desired. It 
is steered as effectively and almost as easily as horses are 
guided in the direction in which they are to go. 

The pulling unit is 30 in. wide, 43 in. high and 72 in. 
long. It is designed to be attached directly to and be driven 
from all farm implements, such as binders, mowers, drills, 
cultivators, etc. This machine is a good example of the 
tendency in tractor design toward greater versatility. An 
attempt has been made to supply machinery to the farmer 
which will effectively take the horses from his farm. This 
power unit will not only pull two 14 in. plows, but is 
easily attached to any useful farm machine, making a one 
man combination of tractor and tool. 





Track Pull tractor complete 


A twin cylinder V type engine of the company’s own make 
is used. It has its cylinders cast in a block and develops 
under continuous load 10 h.p. on the belt. The cylinder 
dimensions are 414%4x4 in., the latter being a stroke. Either 
kerosene or distillate may be used for fuel. A flyball type 
of governor is fitted, but the speed is also under the con- 








Main frame casting 


trol of the driver. Anti-friction bearings are used through- 
out the engine, the main and camshaft bearings being of 
the ball type, and the connecting rod bearing a special type 
of roller bearing made by the company itself. The engine is 
of valve-in-head construction, the valves being fully en- 
closed and efficiently oiled. 

Ignition is by a high tension magneto with impulse 
starter. Cooling is by centrifugal pump, radiator and fan. 
A Madison-Kipp force feed lubricator is used, feeding oil 
directly to all of the bearings. The lubricating system is 
not circulating, that is, if no oil is used over. 

The cylinders are cast in a block, the included angle be- 
ing 42 deg. The cylinder head is a one piece casting se- 
cured to the cylinder casting with twelve equally spaced 
studs. The camshaft is placed within the angle included 
between the cylinders. An aluminum cover protects the 
operating mechanism of the overhead valves from dust. 
The motor is allowed to breathe into this cover and from 
this into the transmission case. There is no regular crank- 
shaft, but instead the crank pin is secured to two large 
balance wheels, which are mounted on ball bearings, while 
the forked or straddle-type connecting rods are mounted 
on specially designed roller bearings of unusual size which 
work on the hardened sleeve of the crank pin. 


One rather novel detail of construction is found in thé 
connecting rods. When these are unclamped from the 
heavy outer races of the bearings, the pistons and rods may 
be removed through the cylinders. It will be noticed that 
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On right—Three views of the chain track—the 
upper drawing showing both a top and bottom 
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On left—Idler wheel on which track 
runs 












































On righiti—Roller bearing used on crank 
pin 
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Trailer wheel with guide flange to give positive steering 
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Steering gear of the Track Pull tractor 


The manufacturers claim that owners of their machines 
have never had any track upkeep expense; that machines 
now in their fourth year of work show a very small amount 
of wear on the track elements. The links and pins are made 
of high carbon steel and hardened. Each pin has a 4 in. 
bearing in the links and is held in place by a shoulder at 
its center. This construction eliminates the use of nuts, 
pins and cotters to keep the pins in place and they are free 
to revolve. 


as these rods simply clamp on the bearing races, the con- 
necting rod bearings are not disturbed when rings, piston 
pins, or bushings are to be examined or renewed. 


A feature of interest is the marine type reversing me- 
chanism. The cone type clutch runs in oil and the clutch 
and reverse mechanism is operated by a lever from the seat. 
When the clutch is disengaged a further movement of the 
lever tightens a band upon the clutch drum, thus holding 
it against rotation and causing the reversing gears to oper- 
ate. The reverse speed of the tractor is one-half its for- 
ward speed. 


Under the old rating formula the engine would develon 
a draw bar h. p. of 8, but under the new formula the rating 





is 5 h.p. The sparing is such that a speed of 3 m.h.p. is DEVICE designed _to permit of 
developed on forward motion, while the reverse speed is “4% judging the operation of an en- 
half the forward speed. gine by the color of the flame 
) x i i i keted by 

A belt pulley 16 in. in diameter is fitted, and gives a belt i ge ag eee” ae y 

> 9 e a 
speed of from 800 to 2,000 ft. p. m. Cut, hardened and heat threaded iron shell, of the size of 


treated steel gears on splined shafts are used throughout 
the transmission. The final drive is through hardened stee! 
sprockets, driven from a splined shaft. A marine type re- 
verse gear and cone clutch of the company’s own make is 
fitted. Timken roller bearings are used throughout the 


spark plug shell. Inserted within this 
shell is a fusible quartz crystal held in 
' place by copper asbestos gaskets and a 
threaded bushing. This latter allows 
the crystal to be removed if necessary. 








tractor, and are enclosed in dust proof cages. 


The single track is made of hardened steel links, and is 
not lubricated. The tractor and rear wheels together are 
110 in. long, 66 in. wide, and 47 in. high. Pulling a full 
load, the Track Pull tractor can turn in a 5 ft. circle. The 
weight of the tractor complete is 3,000 Ib. 


The Hopewell 
Site Hole 





The crystal 


is 
amorphorus quartz, 


or 


be 


of fused silicate 
and is said to 


capable of withstanding the highest of 


temperatures. 
of expansion. 
on both sides. 


It has a low coefficient 
This crystal is polished 
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A Single Unit Starting and Lighting 


System Developed in France 


The Dynastart, a combination generator and starter, is the post-war devel- 


cpment of a large French manufacturing concern. 


The essential features 


of this new system, which forms a part of the equipment of many new 


French cars, are summarized here. 


N descriptions of French cars, reference is constantly 
made to the §S. E. V. electric system, which is fitted 
to many of the new models. The Societe Anonyme 

d’Equipment Electrique des Vehicules, of Issy les Moulin- 
eaux, was organized at the beginning of the war to take over 
the business which had been developed in France by Robert 
Bosch. It is devoted chiefly to the manufacture of mag- 
netos, but in addition has been marketing a small generator. 
After the conclusion of the war, the combined generator and 
starter, known as the Dynastart, was added to the line, and 
it.is this single unit machine which forms the equipment of 
many new French cars. The following description of this 
machine is based on an article in “La Vie Automobile”: 


The Dynastart is a four pole generator. It has both a 
shunt and a series of field winding, the latter being used for 
starting only. The armature is of the drum type, with a 
parallel winding. Owing to connections within the armature 
itself, only two brushes are required. 


Across the generator brushes a c is connected to the shunt 
field winding and included in this circuit are a cut out of 
known make and a voltage regulator of the vibrator type. 
The negative brush is connected to ground, the single wire 
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Fig. 2—Circuit diagram of Dynastart 


or ground return system being employed. The two brushes 
a and ec are of carbon, and the relatively high electrical re- 
sistance of this material tends to improve commutation. 
From these same brushes mains lead to the storage battery 
through the intermediary of the cutout, and the voltage 
regulator, and connected to the charging mains is the load line. 

On the periphery of the commutator, opposite the genera- 
tor brushes, are located the two starter brushes b and d. As 
a very high current has to pass through these brushes, it is 
essential that their electrical resistance should be low, hence 
they are made almost entirely of red copper, and therefore 


(Continued on Page 1260) 
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Electric control gear on Dynastart 
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A Flexible Closed Circuit Type 


of Ignition 


In an electric system such as described here it is an easy matter to change 
a four cylinder ignition set to one adapted to the six cylinder machine, or 
vice versa, by simply shifting the cam and distribution head. The flex- 
ibility of such a system is what makes the appeal to the manufacturer who 
is interested in machines that meet a wide range of demand. 


HE completion of a novel system of electric distribution 

is announced by a firm that has experimented extensively 

in the field of automobile lighting and electric equip- 
ment. The ignition system is of the closed circuit type, in 
which the interrupter and distributer are combined as usual. 
Two methods of mounting are offered. In one, the inter- 
rupter, distributer and coil are placed together on a base 
plate which can be installed on a standard magneto bracket 
and driven from the magneto drive shaft, the height of the 
driving shaft and its end being in accordance with the S. A. 
E. standard. In the other arrangement, the interrupter and 
distributer are mounted on the end of the generator. The 
sponsors for the new system are Gray & Davis, Ine. Both 





Above on left—Generator with cut-out switch on end plate. 
Below on left—Magneto replacement ignition system. Below on right—Generator with ignition unit. 


of the arrangements referred to are illustrated by photo- 
graphs. 

The interrupter arm consists of a steel pressing, carrying a 
fibre block which engages with the cam formed on the inter- 
rupter shaft. Tungsten contact points are employed, the sta- 
tionary contact being mounted on a pressed steel bracket which 
is insulated from the interrupter base by fibre. One of the 
interesting features of design is that in varying the timing of 
the spark the interrupter housing itself does not move, but 
instead a plate inside the timer housing rocks around its axis, 
this plate carrying the lever arm and turning around a pilot 
on the hub of the housing. There are two angular slots in the 
back of the housing and two screws connect the timing lever 


Above on right—Starting motor with Bendix drive. 
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to the plate. A contact brush insulated from the housing makes 
contact with the bracket carrying the interrupter lever, and 
there are therefore no moving wires. On the opposite side 
there is a similar spring which serves the purpose of holding 
the plate down. 

Bakelite is the material used for the distributer block. The 
distributer head is held in place by means of two spring clips, 
and is located by a dowel so that it cannot be put on wrong. 
With the new Gray & Davis construction, it is an easy matter 
to change a 4-cylinder ignition set to a 6-cylinder and vice 
versa, all that is necessary being to change the cam and the 
distributer head. The interrupter cams are ground and lapped, 
the grinding being done to profile. The multiple point inter- 
rupter cam is of the flattened cylinder type. A pressed steel 
washer with two locking pins is located on the top of the cam. 
Then follows a nut, and then comes the distributer arm of 
Bakelite which is pressed on. The pressed steel piece has an 
upturned flap which enters a slot in the bakelite arm and drives 
same. 


THE DISTRIBUTER POINTS 


For the central contact there is a flat spring on the distributer 
arm which presses against a carbon brush set centrally in the 
distributer head. The distributer points are made of spark 
plug nickel wire, and are spun or staked into steel pieces which 
in turn are moulded into the distributer head. 

Hexagon cap nuts are covered with an insulating material by 
the moulding process. Stranded wires pass through a small 
hole in the cap and are clamped between the cap of the nut and 
the rounded head of the screw. Soft rubber washers under the 
nut serve as a lock and make the construction watertight. 

A sectional view of the ignition coil is shown herewith. The 
coil is enclosed in a fibre tube with a pressed steel base and a 
cover of insulating material. The condenser is included with 
the coil, being located in the upper part of the housing. The 
secondary winding of the coil is made in two parts, which are 
set end to end. A safety gap is formed on the side of the coil. 
The condenser is made of oil paper and tinfoil, held in pressed 
steel clamps and secured to the coil cover. Two terminals are 
soldered to these clamps. 

Two secondary terminals come out at the side of the coil. 
From one of these connection is made to the distributer, and 
from the other to the ground. There are three terminals on 
top of the coil, one for connection to the interrupter, one to 
ground and one to the switch. 

A die cast aluminum base is used, the pressed steel base on 
the coil being secured to the aluminum base by two grounding 
screws. The ignition system is operated on 6 volt current. 

A die casting is used for the base and driving gear housing 
of the distributer. The driving shaft runs in a bronze bushing 
which is cast in with the die casting, being knurled on the out- 
side so as to be held firmly. The driving gears are helical, the 
driving member of steel, and the driven of bronze. These are 
packed in grease, and a pressed steel cover is forced into the 
end. While the gears themselves are dependent upon the grease 
for lubrication, wick oiling is used for the bearing of the driv- 
ing shaft. Oil is introduced through an opening at the side, 
which is fitted with a snap cover. This oil collects in a well, 
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Wiring diagram of starting and lighting system 


1259 






ONDENSER. 






































SAFETY SPARK GAP 






































PRIMARY COIL7] 


























Section through ignition coil 


from which it is elevated by the wick. A cone set screw on the 
side of the base column locates the hub of the interrupted hous- 
ing. The total weight of the magneto interchangeable set is 6 
Ib. 3 oz. 


TWO SIZES MADE 


Two sizes of generators are made, both four pole machines. 
The smaller one is 4 in. in diameter, and develops a maximum 
output of 90 watts at 1400 r.p.m., while the larger one is 5 in. 
in diameter and develops 108 watts at 1200 r.p.m. The field 
frames are drawn in the press, and when completed are about 
Y% in. thick, with an in-turned flange at one end and four lat- 
eral projections at the other to support the end cap at the other 
end. The field poles are made of rolled stock which is cut off 
to length. No machining is required by the pole pieces, aside 
from the cutting off operation, and each pole piece is held to 
the field ring by two flat headed screws. The field coils are 
form-wound and taped, and are held in place on the poles by 
the pole tips. The field winding is a plain shumt winding. The 
bare leads of the field coils are insulated 
from the field ring by a layer of Peerless 
paper insulation. One end of the field wind- 
ing is grounded to the frame, the single wire 
or ground return system being used 
throughout. 

The armature is hand wound. There are 
17 slots in the core, and two sections are 
wound in each slot, one section being left 
dead. The reason for this is that a series winding is used, 
permitting of the use of two commutator brushes on a four pole 
machine. This winding calls for an uneven number of sections, 
and therefore makes it necessary to leave one section dead. 
The two main collector brushes are located on top and on the 
side respectively, where they are most accessible, and the third 
or regulating brush is opposite the two main brushes. 

The slots in the armature core of the generator are twisted, 
or of helical formation, the object being to insure silent opera- 











AUTOMOTIVE INDUSTRIES 


December 25, 1910 


THE AUTOMOBILE 


ee 


= 





Generator output characteristics 


tion. The commutator is of conventional design with mica 
insulation. An interesting feature of the generator is the rack 
and pinion adjustment for the third brush, which can be oper- 
ated from outside the generator housing by means of a screw 
driver. The arrangement is clearly shown in one of the illus- 
trations herewith. Friction holds the adjusting ring in posi- 
tion. The brush holders used are of the rocking type. 

Output control is entirely by the third brush system, and the 
output varies with the speed as shown by the curve. By adjust- 
ing the position of the regulating brush, the power curve can 
be varied. To prevent injury to the machine in case it should 
be operated at high speed with the battery disconnected a fuse 
is inserted in the field circuit. As with other systems, a cutout 
is employed, and this can be placed either on top of the gener- 
ator or on one end. It is generally placed on top when the 
tandem drive is used, that is, when some other accessory like 
the pump is driven through the generator. The cutout is of 
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Starter characteristics 


standard construction, being based on the electromagnetic prin- 
ciple with both series and shunt windings. Cast iron end plates 
are used for the S.A.E. standard mounting. The generator can 
also be mounted on a cradle. 

Very much the same design is used for the starting motor and 
for the generator, the same field structure being employed. The 
starting motors, of course, are series wound, the four field coils 
being connected two in parallel and two in series. Bare copper 
bars are used for the armature winding, a single bar per sec- 
tion, these being inserted into the core slots from the end, and 
insulated with Peerless paper insulation. The slots of the 
starter are made parallel with the core axis as silent operation 
is not so essential. On the commutator of the starting motor 
there are four brushes, and these are of heavier type than those 
of the generator. 

As in the case of the generators, two sizes are made, of 4 and 
5 in. diameter respectively. With the 5 in. starter, either 11 or 
13 tooth pinions are used, while with the 4 in. starter an 11 tooth 
pinion is employed, the teeth being of 8-10 pitch. On the start- 
ing motor the same oiling system is used as on the ignition 
device, that is, the plain bearings are oiled by means of wick 
oilers. There is an oilless bushing in the ontboard bearing of 
the Bendix drive. Both the electrical and mechanical charac- 
teristics of the starting motors are in the accompanying curves. 





A French Lighting System 


(Continued from Page 1257) 


are very soft. These brushes are normally raised clear off 
the commutator as shown in Fig. 1. The brushes b and d 


are carried by swiveled holders, which by means of a cam 
G may be applied to the commutator. If this cam is oper- 
ated, the brushes begin to descend upon the commutator. But 
they are electrically insulated, and therefore no current 
passes. When the contact is made, the cam G continues to 
rotate, and the fingers EF, which are electrically connected 
with the terminals of the battery, begin to press on the 
brushes and establish electrical connection. The object of 
this arrangement is to prevent destructive arcing when the 
circuit is interrupted. If the break occurred between the 
brushes and the commutator, the latter would be rapidly 
destroyed. With the movable fingers E F, this spark occurs 
between these fingers and the brushes, ard when the brush- 
es leave the commutator, the current has already been in- 
terrupted. 


Fig. 1 is a diagram of connections of the Dynastart. Sup- 
pose the brushes b d to be lowered on the commutator. Cur- 
rent from the battery positive terminal then flows success- 
ively through series field coil A, series coil B, terminal P, 
through a flexible cable to finger E, which presses on brush 


d. From there the current flows through the armature, 
which it leaves through brush c, to the terminal N, thence 
through ground back to the negative terminal of the bat- 
tery. At the same time that the armature current flows 
through the series field coils, a small current flows throug! 
the shunt coils of the field om, which slightly increases 
the starting torque. 

The Dynastart is operated by means of a handle keyed 
to the cam G. A suitable linkage or a Bowden wire me- 
chanism connects this handle to an operating device place’ 
close to the driver’s seat. Sometimes, however, the installa 
tion of a linkage or of a flexible control is not easy, on ac- 
count of the numerous turns required, and for this reason 
the S. E. V. has provided an electrical control of the cam 
as illustrated in Fig. 2. 


T IS stated in the press that this year there have been 

sold in this country foreign government loans aggre- 

gating $469,000,000. This greatly exceeds the prewar 
loans of any iike period. 
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Double Friction Back Gears In- 
erease Turret Lathe Power 


The power and speed range of the new No. 6 Warner and Swasey Turret 
Lathe are much greater than on ordinary lathes. This article tells how 


the increase has been accomplished 


OUBLE friction back gears are an outstanding feature in 

the new No. 6 W. & S. turret lathe. These double back 

gears greatly increase the power and speed range of the 
tool. As the machine has a three step coned pulley, nine different 
spindle speeds are available. With double back gears heavy 
forming and facing cuts can be taken on both bar and chuck 
jobs. 

This new turret lathe is furnished with either a standard or 
a heavy duty carriage, with or without automatic bar feed, 
power cross feed to the carriage slide and power feed to the 
turret. With the heavy duty carriage the lathe will handle 
gear blanks and other tough alloy steel parts to advantage. 

The heavy duy carriage has power cross and hand longitudinal 
feeds. The cross feed can also be operated by hand. Six 
power cross feeds and reverse are obtainable in the apron; the 
three finer feeds are particularly suited for forming and the 
three coarser for facing. The cross slide is fitted with a dial 
graduated to 0.002 in. Adjustable stops are provided for either 
direction. The front tool post is round, has an adjustable 
wedge and is arranged to be swiveled at any angle. A cutting- 
off tool holder is regularly furnished for the rear. Either of 
these tool holders may be removed, and forming tool holders 
substituted. 

Hand longitudinal and cross feeds are regular features of the 
standard carriage type. Adjustable stops are provided for the 
cross slide. Automatic chuck and bar feed are operated by the 
long lever in front of the head. A stepped wedge automatically 
adjusts the collet for slightly varying diameters. 

A master collet and bushing pads are furnished with this 
machine for holding 2144 in. round stock. Bushings for hexagon 
stock can be held in this collet also. Square stock requires a 
Square stock master collet and bushing pads. Extra capacity 





Rear of head with guards removed to show double 
friction back gears 


collets can be used for holding short length work larger in 
diameter than the capacity through the spindle. 

The turret is revolved automatically by the backward move- 
ment of the slide. The locking bolt is at the front end of 
the slide and works into steel taper bushings inserted in the 
bottom of the turret close to its outside edge directly under the 
cutting tool. 

Independent adjustable stops operate automatically for each 
position of the turret, and disengage the power feeds. They 
are readily adjustable for the length of each cut. 


2 





Warner & Swasey No. 6 turret lathe with heavy duty carriage 


Heavy duty carriage 
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A Tractor Engine for Heavy Duty 


The new Midwest tractor engine comprises several unique features, among 


which are a connecting rod of unusual form, the elimination of the 


breather on the crankcase, and a connecting rod bearing which is cast in 


the rod. This engine is designed especially for heavy duty and weighs 


more than most engines of like dimensions. 


REVIOUS to the war the Midwest Engine Co., the successor 
of the Lyons-Atlas Co., built farm tractors, but during the 
war this line was discontinued, as the company went very 
heavily into Government work. Since the signing of the ar- 
mistice, the concern has developed a number of new lines, in- 
cluding a small tractor known as the Utilitor recently described 
in these columns, and a tractor engine which will be made in 
four sizes, all four cylinder models, with the following cylinder 
dimensions: 4%x6, 4x6, 4x5 and 3%x5 in. The first of these 
sizes forms the subject of this article. 
The Midwest tractor engine has been designed strictly as 
a heavy duty type, and is undoubtedly heavier than most 
other tractor engines of the same cylinder dimensions. The 
general design is plainly shown in the two sectional views 
herewith. The engine is of the overhead valve type, with 
the cylinders cast in pairs, a separate cylinder head casting 
extending across both pairs of cylinders. The crankcase is 








Transverse and longitudinal section of the 





made of two iron castings and is parted in a horizontal 
plane through the crank shaft axis. The cylinder blocks and 
cylinder head castings are held to the top half of the crank- 
case by eight ‘‘through”’ bolts valve springs and rocker arms 
are covered by a cast housing. 

A very heavy three bearing crankshaft is used, the jour- 
nals of the cranks for both the 4%4x6 and the 4x6 engines 
measuring 3 in. in diameter. The crankpins are of the same 
diameter, and the result is a connecting rod of rather unus- 
ual form, the big end bearing being remarkably large as 
compared with the top end of the rod. , 

Lubrication of the crankshaft bearings is entirely by force 
feed, the oil being fed by a self-priming gear pump. An 
automatic, vacuum control led relief valve, which is located 
at the front main bearings, regulates the oil pressure in ac- 
cordance with the load on the engine, instead of in accord- 
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Two views of Midwest tractor engine 


ance with the engine speed. This obviates difficulty from 
over-lubrication and consequent spark plug fouling and 
smoky exhaust at low loads. The oil leads to the bearings 
are so located that the oil enters at the point of minimum 
bearing pressure. 


The usual breather on the crankcase has been eliminated, 
and instead the 8 tubes surrounding the pushrods act as 
breathers, balancing the pressure in the crankcase and in 
the valve housing. This at the same time provides a mist 
of lubricant for the valve mechanism. 


Water is circulated by a centrifugal pump with a bronze 
runner cast onto the shaft in such a way that it cannot come 


loose. Lengths of rubber hose are inserted in all water con- 
nections to eliminate strain due to vibration and weaving of 
the tractor frame. Ample water spaces are provided, especi- 
ally around the exhaust valves, and there are three water 
outlets from each cylinder block, exactly over the exhaust 
valves. 


Among the features of construction may be mentioned the 
connecting rod bearing, which is cast in the rod, the bear- 
ing metal being thrown centrifugally into the forging itself. 
Neither shims nor oil grooves are used in the bearings. The 
valves have a clear diameter of 3% in., which is equal to 50 
per cent of the cylinder bore. The engine is said to handle 
any fuel commonly used in tractor practice. 





The Duplex Spindle Production Lathe 


THE illustration is a duplex spindle production lathe, 

manufactured by the Ketler-Elliot Company. This 
lathe has two pairs of spindles, and works on two pieces 
simultaneously. It is particularly adapted for work 














The Duplex spindle production lathe 


which cannot be turned on automatic screw machines 
because of its length, and for work which has to be 
centered for a final grinding operation. The carriage 
provides for a number of tools for straight or tapered 


work and back tools for necking and undercutting oper- 
ations, the double cross slide being provided with two 
wide tool posts, having T slots to receive gang tools. 
The carriage is operated by main and individual cross 
screws, which permits separate adjustments. 

Dead stops are furnished for turning and recessing 
operations. The standard screw feed is used for the 
earriage and is fitted with an automatic knock-out rod 
and a dead stop for distance turning. The quick return 
of the carriage is also provided for. The head is of the 
selective type, self-contained, with extra heavy spool 
gears running in oil. A gear-shifting lever is conven- 
iently located on top of the head. The spindles are 
designed to permit the use of pneumatic chucks. 





ENATOR J. E. RANSDELL, president of the National 

Rivers and Harbors Congress, in presenting his annual re- 
port to the fifteenth annual convention of the Congress at 
Washington, said that it would take an appropriation of more 
than $4,000,000,000 to enlarge the railroad transportation sys- 
tem of the country to meet the transportation needs of the 
next decade, but would take only about $500,000,000 to de- 
velop waterways of the country to meet the same need by 
supplementing rail transportation. 
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Valve Failures and Valve Steels 


This paper, read by Mr. Aitchison before the Institute of Automobile En- 
gineers, takes up the various causes of valve trouble and then describes the 


properties of ideal valve steel. He brings to light some interesting experi- 


AULTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


December 25, 1979 





ments that have been made in an attempt to obtain those properties and 


indicates the best methods of selecting suitable valve steel. 


~J By Leslie Aitchison, D. Met. 


EARING in mind the high working temperature of the 

valves, it is of some importance to consider the ways in 

which a valve may get rid of its heat, as this action may 
be considered to control the temperature of the valve. As the 
temperature of the valve is highest in the head, this part of 
the valve is the most vital. There are three distinct ways in 
which the heat may be removed from the head of a valve:— 
(1) by being conducted down the stem of the valve and lost by 
way of the guide, etc.; (2) by direct radiation from the back 
surface of the head or the neck of the valve; and (3) by direct 
conduction from the face to the valve seat. Experiments have 
shown that by far the greatest proportion of the heat from the 
head is removed by the third method, i. e., by conduction 
through the face, and it is essential that this mode of cooling 
be examined most carefully. In this method, the dispersal of 
the heat is effected by the direct metallic contact of the valve 
head with the valve seat. 

For proper cooling two things are essential, first, that the 
two surfaces shall come acurately together, and, second, that 
the valve shall be closed at the moment of ignition. The most 
prolific causes of trouble in valves are undoubtedly those pro- 
duced by pre-ignition in the cylinder.’ If the valve is not 
properly seated at the the time of the explosion, then there is 
bound to be a rush of gases round the valve, and this will take 
place at the time that the gases are near to their maximum 
temperature. Under these conditions the cooling of the head 
of a valve is interfered with and harm is bound to ensue. The 
author has examined valves which have failed in consequence 
of pre-ignition and which must have been raised to a temper- 
ature of at least 1150 deg. C. during the process. 

Although the amount of heat lost by the other two channels 
is not a very high proportion of the whole, it is desirable that 
attention should be paid to them, as their effectiveness may 
represent just that small amount which makes the difference 
between success and failure. Cases have been examined in 
which the exhaust ports of an engine were so arranged that the 
exhaust gases played directly upon the valve stem near to the 
neck. In consequence, the neck of the valve became seriously 
overheated, becoming, indeed, a good deal hotter than the 
head. Under these conditions heat was actually being supplied 
to the valve head by the stem instead of being taken from it. 
The result in these engines was that the valves were burning 
out regularly. It is also of some importance that the valve 
guides, which help in the removal of the heat from the stem of 
the valves, should act efficiently. If they are so long that they 
jut out into the exhaust pocket and become heated in them- 
selves, it will be difficult for them to exercise their functions 
in the proper way. The provision of a sufficient clearance be- 
tween the stem and the guides is of equal importance. 

Another factor in the conditions governing the working of 
the valves—the wear between the guides and the stem of the 
valves—varies in the different types of engines. In rotary en- 





gines the path of. the valve head is by no means rectilinear, 
and there is a very distinct sideways thrust produced by the 
inertia of the rotating system. 

TYPES OF FAILURES OF VALVES 

There are many ways in which valves actually fail. 
may be codified as follows: 

1. Elongation of the stem of the valve. 

Distortion of the head of the valve. 

The presence of cracks in the valve face. 
Excessive wear of the valve stem. 

Excessive wear of the valve foot. 

Burning out of the head. 

Scaling of the valve. 

Breaking of the head or neck due to self-hardening. 

Elongation of the stem is not a frequent cause of trouble; 
when it does happen it indicates one of three things, namely (1) 
the employment of a steel of insufficient strength at the work 
ing temperature, (2) overheating of the stretched part, or (2) 
an unsatisfactory design of the neck of the valve. Cases are 
on record where the stem stretched % in. during a few hours 
running, usually in the neck of the valve, this part being nar 
rowed considerably in the design. Overheating of a portion 
of the stem is generally a consequence of an unsatisfactory) 
design of the exhaust pockets or of the valve guides, in the 
first case causing heat to be delivered to the stem of the valve, 
and in the second case preventing the proper flow of heat from 
the head. A constriction in the neck causes stretching for 
similar reasons. The mass of metal here is less than at either 
side, and consequently becomes heated more rapidly. Tlie 
cross sectional area for conduction of heat from the head is 
also smaller, and consequently this part becomes heated 
Occasionally, stretching of the stem is caused by excessive 
scaling. 

In one engine a serious number of failures occurred through 
the distortion of the head, which were traced to the fact that 
the forgings which were used had not been heat-treated an! 
the valves went into the engine without any of the strains p! 
duced by the forging operation having been removed. Wh 
the valve became heated in consequence of the running of t! 
engine, these strains were released and the valve warped, P 
venting it seating properly. When once the valves did not s 
properly their destruction was only a matter of time. It 
essential that valve forgings should be heat-treated most car 
fully to remove the strains produced by forging. This mis 
be done by a simple process of normalising if a suitable st 
were employed, but it can be done just as well by harden» 
and tempering if the tempering is done at a suitably 1h! 
temperature. 

Distortion of the head of a valve may occur even if the fors- 
ing has been properly heat-treated before being put into tue 
engine. If the valve is so placed that the head is unequaily 
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treated, then this inequality of temperature may have a distort- 
ing effect. Sometimes this trouble can be overcome by utilizing 
a design which allows the valve to rotate during the running. 


A further cause of distortion in the head of the valve is the 
undue or exceptional softening of the steel during running. If 
this happens, the valve may easily be pulled out of shape by 
hammering against the seat and tend to be pulled through by 
the spring (umbrella closing action). The causes of the soft- 
ening are twofold, either the employment of a steel which is 
not sufficiently strong at high temperatures, or else the utiliza- 
tion of a design in which there is not sufficient metal in the 
valve head. 

This should be considered definitely as a steel fault. The 
cracks may have been present in the steel bar from which the 
valves were made, or they may have been produced during the 
operation of drop-forging the valve. They are frequently very 
minute, and require most careful examination if they are to 
be discovered. 


Occasionally the cracks are produced in the valve head dur- 
ing actual running. If an air hardening steel is used there 
is always a possibility that the temperature of the steel will 
rise above its hardening temperature when in the engine, and 
on cooling small cracks may be set up along the face. 


From whatever cause the cracks may come, they are danger- 
ous, because even the most minute crack will allow some of the 
compressed gas to percolate into it, and this sets up a destruc- 
tive action on the steel. As a result of this action it is not un- 
common to find a chunk of the valve head bitten right out, the 
gases having eaten away into two contiguous cracks which have 
then joined up, with the result that a portion of a valve has 
been blown right out. 


This action occurs most frequently in rotary engines and 
must necessarily be provided against by the sélection of a suit- 
able steel. In general, the stem of a valve (at any rate, over 
the greater part of its length) does not become heated to a 
higher temperature than 400 deg. C., and there should be no 
difficulty in choosing a steel which will wear satisfactorily 
under these conditions. 


This trouble is usually found in those valves in which the 
blow of the tappet is delivered directly on to the foot of the 
valve or in which the cam acts directly on the valve stem, no 
cap being fitted to take the blows or the wipe. In valves which 
are designed in this way it is usual to attempt to provide 
against excessive wear by completely hardening the valve on 
the foot only. This necessarily requires the use of a suitable 
steel. 


No valve should be put into an engine in which the head has 
not been fairly thoroughly softened, and hence in a valve in 
which the wear has to be taken by the foot it is necessary to 
have one short piece of steel in two different conditions of 
hardness at opposite ends. This condition of affairs is not 
always very easy to arrange, and therefore it is not uncommon 
either for the foot of the valve to be softer than is intended, 
or else for it to have been hardened so drastically that it 
cracks. To avoid this trouble it is necessary to use a steel 
which hardens very simply or else to make such a design that 
the valve foot can be fitted with a suitable threaded cap. 


BURNING OUT OF THE HEAD 
Burning out may be due to several causes, and, as stated 


above, these are not entirely attributable to the steel. It is 
much more nearly true to say that in all cases where burning 
out occurs, the engine has been running badly. Pre-ignition 


or bad timing is a very frequent cause of burning out. 


Apart from the running of the engine, other conditions may 
enter and one of the principal ones is oxidation or scaling of 
the Steel. Cracks in the valve face are a very prolific source 
of burning out. If a valve does not seat properly, then burning 
out is almost certain to result. There is such a flow of hot 
Sases round the valve that the temperature attained is higher 
than it should be, and, in addition to this, the valve does not 
come into proper metallic contact with the seat, and is, there- 
fore, unable to cool itself properly. 

Scaling most generally takes place either on the back sur- 
face of the head, or else on the neck or lower part of the stem. 
Burning out depends, upon the temperature and also upon the 
Steel itself. If a valve becomes scaled, the scale is likely to 
become detached in consequence of the vibration and then fall 


away. If it happens to fall on a part which is already strongly 
heated, it may assist in the further scaling of the valve at that 
particular point. If the scaling occurs near the face of the 
valve, or if any scale happens to drop on this part, the valve 
will seat badly, and allows the exhaust gases to escape. Bad 
seating also means that the valve cannot cool itself in the 
proper manner, and therefore the temperature of the head. be- 
comes still higher. In either case the amount of scaling 
rapidly increases until the valve head is quite eaten away near 
to the danger point. 


BREAKING DUE TO SELF-HARDENING 


Various cases have been known in which a valve has worked 
satisfactorily for a certain length of time, and then has failed 
by the breaking up of the head, or the snapping of the neck of 
the valve. This happens most frequently when re-starting an en- 
gine and with valves manufactured from air hardening nickel 
chromium steel. The valves during the first running have been 
heated to a temperature greater than, say, 750 deg. C., and then 
allowed to cool down. As a result of this cooling, they acquired 
a certain amount of brittleness. Cracks also may have been 
produced during the process of hardening during cooling in 
consequence of slight irregularities of the surface. The 
properties of ideal valve steel are: 


1. The greatest possible strength at high temperatures. 

2. The highest possible notched bar value. 

3. The capacity of being forged easily. 

4. The capacity of being manufactured free from cracks, 
whether these arise in the manufacture of the steel bar or 
whether they are produced during the forging of the steel. 

5. The capacity of being heat-treated easily, regularly, and 
reliably. 

6. The least possible tendency to scale, and if scaling does 
occur, the scale should be as adherent as possible. 

7. The ability to retain its original physical properties after 
frequent heatings to high temperatures followed by cooling to 
normal temperature, also after being heated to a high temper- 
ature for a considerable length of time. 

8. No liability to harden when cooled in air from the temper- 
ature which it will attain when used normally as a valve in an 
engine. 

9. The capacity of being heat-treated after forging so that it © 
is free from strains liable to produce distortion. 

10. Sufficient hardness to withstand excessive wear in the 
stem. 

11. The capacity of being hardened at the foot of the stem 
with considerable ease if necessary. 

12. The capacity of being machined easily and satisfactorily 
by ordinary methods. 

Various proposed steels are: 

1. Tungsten steel of various compositions, ranging from 10 
to 18 per cent tungsten and from 0.2 to 0.7 per cent of carbon. 

2. High chromium steels of different kinds, ranging from 7 
to 14 per cent of chromium, from 0.25 to 1 per cent of carbon 
together with varying proportions of silicon, nickel and cobalt. 

3. 25 per cent nickel steel. 

4. Steels containing 3 to 5 per cent of nickel together with 
chromium varying from 0 to 1.5 per cent, and carbon from 0.15. 
to 0.65 per cent. 

In table 1 are shown the compositions of the various steels, 
corresponding to the different 


Table 1. 

Steel Carbon Nickel Chromium Tungsten Cobalt Vanadium 
a 0.65 bisa 3.5 17.0 sea 0.8 
b 0.60 rere 3.5 14.0 aie 0.8 
c 0.25 siorale 3.5 11.5 
d 0.30 25.0 eee oe 
e 0.35 eee 13.0 
f 0.70 eneeiere 11.0 
3 0.80 ahi 7.0 
h 0.35 3.0 
j 0.60 3.0 sian 
k 0.30 3.75 1.0 ee = noe 
1 0.30 4.25 1.4 custais ger sie 
m 0.15 3.75 1.0 ver — em 
n 0.10 5.8 0.25 
(9) 0.30 see pereleds sage Se 
p 1.0 0.5 11.5 week 4.0 
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Scaling of steels when heated to different 
temperatures 


groups given above. In order to be able to evaluate the various 
steels, a large number of tests have been carried out upon 
steels of all the compositions in the above list, throughout the 
working range of temperatures attained by the valves during 
running. These tests have been mainly tensile tests, butt 
notched bar tests also have been carried out at high tempera- 
tures, and in some cases Brinell hardness tests. An examina- 
tion has been made of the extent and manner in which 
different steels scale. The result of these test are shown in 
the following tables. 


also 


CONSIDERATION OF EXPERIMENTAL RESULTS 


The facts which emerge from the experimental results shown 
above appear to be as follows:— 

1. That the principal factor in deciding the properties of a 
steel at high temperatures is its type. By this is meant that all 
the tungsten steels have fairly similar properties, while all the 
chromium steels have fairly similar properties among them- 
selves, but different from the tungsten steels. 

2. That there is a considerable similarity as regards mechan- 
ical properties at high temperatures between those steels which 
have a similar constitution. The high tungsten steels possess 
in most cases a structure which consists of a solid solution of 
iron, tungsten and carbon, together with some free carbides. 
The chromium steels do not possess this structure unless the 
content rises beyond about 0.7 per cent. When that 
carbon content is reached the steels possess a structure which 
of solid solution more or less completely decomposed 
(according to the heat-treatment the steel has received), to- 
gether with free carbides. The result is that the high carbon 
chromium steels have properties distinctly similar to the high 
tungsten 


carbon 


consist 


steels. 

That the different any type, variations 
in composition have a distinct effect upon the mechanical prop- 
erties at high This is particularly true of the 
high tungsten and the high chromium steels, in which a varia- 
tion in carbon content produces a very marked effect upon the 
tensile strength or upon the notched bar value. This variation 


among steels in 


temperatures. 


is also noticeable in the 3 per cent nickel and 3 per cent 
chromium steels, but is not so marked as in the steels con- 
taining a larger proportion of alloying elements. In these 
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steels a variation of 0.2 per cent of carbon, will have a greate: 
effect upon the strength than a variation of 5 per cent of tung- 


= 


sten or even 7 per cent of chromium. 

4. That the tungsten steels with the high percentages of 
carbon (i. e., about 0.6 per cent) have the greatest tensile 
strength at high temperatures. This strength is most nearly 
rivalled by that of the high chromium steels containing a high | 
percentage of carbon. 


5. That steel containing a high percentage of chromium 
with a lower percentage of carbon (e. g., stainless steel) is dis- 
tinctly weaker than either the high tungsten steels or the 
steels containing a similar proportion of chromium with high r 
carbon. 

6. That the plain nickel or nickel chromium steels are quite 
weak at high temperatures as compared with the other steels. 
Variations in composition among these steels have apparently 
very little effect. » 








7. That the influence of vanadium on the properties of the 
tungsten steels at high temperatures appears to be negligible 





8. That steels containing cobalt appear to possess no sup: 
rior properties at high temperatures over those free from co- 
balt. 
GENERAL PROPERTIES 


OF VALVE 


9. That the high chromium steels present the greatest re 
sistance to scaling at high temperatures of any of the steels. | 
Those of the “stainless” type give a very high resistance, while 
those containing about 7 per cent of chromium give a very fair 
resistance, though not quite so good as that of the stainless 
steels. In the latter case, however, the scale is more adherent 
than in the case of the stainless steel type. 


10. That the nickel chromium steels scale to a greater ex 
tent than do the steels of any of the other types. 


11. That the tungsten steels scale comparatively little up to 
temperatures of about 850 deg. C., but beyond that they are 
liable to scale very considerably. 

12. That the notched bar values of the various steels at 
high temperatures vary considerably, but are a reasonable in- 
dex of the tensile strength of the steel, being more or less in- 
versely proportional to this property. The notched bar tests 
show the effect of variations in carbon content quite as mark 
edly as do the tensile tests, those steels containing a high per- 
centage of carbon having very much smaller notched bar values 
even at high temperatures than those with a low percentage of 
carbon. In all cases the notched bar value is very much higher 
for steel at elevated temperatures than it is when the steel 
is cold. } 


STEEL IN USE 


It is now possible to examine the various types of steels to 
see how far each of them possesses the properties of the ideal 
value steel asset out above. Each of the twelve properties of 
the ideal valve steel enumerated above can be considered 
separately and the different steels which have been in use &x- 
amined to see how far they possess the property of the ideal. 
For this purpose the author will consider only the most rep! 
sentative steels, i. e., the ones which are most satisfactory 
each group. These appear to be as follows: 


- 


(a) Tungsten steel containing tungsten not less than 14 pe! 
cent and carbon about 0.6 per cent. 

Chromium steel containing about 13 per 
chromium and about 0.35 per cent of carbon. 
(c) Steel containing from 7 to 12 per cent of chromium anc 

about 0.6 per cent of carbon. 
(d) Steel containing about 3 per cent of nickel. 
(e) Ordinary nickel chromium steels. 


(b) cent ot 





1. With respect to tensile strength at high temperatures the 
steels can be placed in the following order:— 
High tungsten (a). 
High chromium, high carbon (c). 
High chromium, low carbon (b). 
3 per cent nickel and nickel chromium steels all the same 

=. As the temperature increases the notched bar value rises 
very much more rapidly than the tensile strength falls. 

3. The order in which the steels should be placed, in respec 
to ease of forging, is almost exactly the reverse of the order 
of excellence as regards strength. The 3 per cent nickel st‘ 
is probably the most easily forged, the nickel chromium sté 
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the next, while the high chromium and high tungsten steels 
are all rather poor. 

4, The ease of manufacture free from cracks places the 
steels in exactly the same order as under clause (3). 

5. In respect of ease of heat-treatment, the high chromium 
steels probably come first, although the tungsten steels are 
very easy to treat. The chromium steels are air hardening, 
therefore, can be heat-treated simply by heating to a tempera- 
ture of about 900 deg. C. and cooling in air, after which they 
can be tempered at a temperature up to about 750 deg. C. The 
tungsten steels should be softened completely by tempering ata 
temperature of about 800 deg. C., and this operation. is facili- 
tated by refining or normalizing the steel by heating to a tem- 
perature of 950 deg. C. previously, followed by cooling in air. 
The nickel steels and most of the nickel chromium steels re- 
quire to be hardened in oil from about 830 deg. C. and tempered 
at a temperature of about 600 deg. C. subsequently. Some of 
the nickel chromium steels can be hardened in air from a 
temperature of about 800 deg. C. and tempered at about 660 
deg. C. As explained below, however, steels which can be 
treated in this manner are not to be recommended. 


RETENTION OF PHYSICAL PROPERTY 


6. With respect to scaling, the advantage here lies very 
strongly with the chromium steels. The high chromium steel 
with low carbon (b) scales vary little indeed, and the high 
chromium steel with a moderate percentage of carbon scales 
very little more, while it is a distinct advantage that the scale 
on the latter steel is very adherent. The tungsten steels scale 
much more than the chromium steels, but not quite so much 
as the nickel and nickel chromium steels. 


7. With respect to the retention of physical properties, this 
depends entirely upon the temperature to which the steel is 
heated during work. Jt should be taken as an axiom for valve 
steels that the temperature to which steel is to be heated when 
running in the engine should not be any higher than the tem- 
perature at which the steel is tempered during its heat-treat- 
ment. If this rule be observed as far as possible (although it 
cannot be for valve work at temperatures over 800 deg. C.), 
then the tungsten steel may be considered to have a very con- 
siderable excellence in this respect. The chromium steels are 
about as good, but the nickel chromium steels probably suffer 
some change of properties, in particular the notched bar value 
falls away. The nickel steels retain their physical properties 
quite well provided that the rule enunciated above is closely 
observed. 


8. The steel which is employed should not harden when 
cooled in air from its running temperature. This strictly limits 
the application of the various steels. Tungsten steels harden a 
little, but not very much when cooled from a temperature of 
850 deg. C. (see Fig. 11). If the steel is heated to 900 deg. C., 
then it hardens distinctly, but by no means as much as it 
would if heated to the higher temperatures. On the other 
hand, the chromium steel is completely hardened by cooling in 
air from a temperature approaching 900 deg. C. It actually 
hardens appreciably when cooled from a temperature of about 
‘40 deg. C., the critical temperature being about 820 deg. C. 
The nickel steels probably do not harden atall. On the contrary, 
they become quite soft when heated to any temperature appre- 
ciably higher than their tempering temperature (e.g. to 700 or 
720 deg. C.). The nickel chromium steels in some cases are dis- 
tinetly air hardening, and the temperature above which they 
will harden in air is not very high. If a nickel chromium steel 
is heated to a temperature of 750 deg. C. and cooled in air it will 
be distinctly hardened. All the nickel chromium steels are not 
air hardening, but when they are then the conditions stated 
above hold good. 

9. Freedom from distortion generally can be obtained more 
easily in those steels which are air hardened than in those 
which are oil hardened. There is relatively little to choose, 
however, among the different steels with respect to this particu- 
lar property. 

10. Wear in the stem is a trouble which hardly ever arises 
with the tungsten steels, since even after being softened at 
800 deg. C. they have a hardness corresponding to a tensile 
Strength of approximately 55 tons per sq. in. On the other 
hand, the chromium steels (b) have often given rise to a con- 
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siderable amount of trouble, since when suitably heat-treated 
they have a tensile strength in the region of 40 tons per sq. 
in., and are liable to wear considerably. The nickel steels and 
nickel chromium steels experience this trouble in proportion to 
the strength which they possess after the heat-treatment to 
which they have been subjected. In this property the tungsten 
steels have a general advantage. 


TUNGSTEN STEEL 


11. As regards the case of hardening on the foot, the tung- 
sten steels have been heat-treated in this way more than any 
of the others, but it is doubtful whether they are the most 
suited to this treatment. In order to harden these steels 
really effectively, they have to be heated to a fairly high tem- 
perature, and consequently the details of manipulation are not 
so simple as with the steels which can be treated at lower 
temeratures. The chromium steels are by far the most satis- 
factory for this treatment, assuming always that the air hard- 
ening nickel chromium steels are not going to be used in con- 
sequence of the possibilty of their hardening in the engine dur 
ing running. The foot of the valves in the high chromium steels 
can be hardened effectively by heating to a temperature of 
about 860 deg. C. (which is lower than should be employed for 
the tungsten steels) followed by cooling in air. The nickel 
steels cannot satisfactorily be treated in this way, as they re- 
quire to be quenched in a liquid, and this is invariably awkward. 

12. Ease of machining is, of course, a particularly important 
factor in choosing a valve steel. In this respect it is probable 
that the high chromium, low carbon steel (b) is by far the 
most simple to treat, while the straight nickel steels come next. 
Tungsten steels should not give trouble provided that they are 
properly heat-treated, and the same remark applies to the high 
chromium, high carbon steels. In the latter steel, howevar, 
unless the carbon is kept below 0.7 per cent, there is a likeli- 
hood that a considerable amount of trouble may ensue. The 
nickel chromium steels only can be machined satisfactorily if 
they have been correctly heat-treated, and they are quite liable 
to be difficult to machine unless the tempering temperature 
employed has been fairly high. 

In Table XVII is given a synopsis of the above discussion of 
properties for easy reference. The steel possessing the desired 
property in the greatest degree is marked 1, and the worst 
steel 5, etc. 








TABLE XVII 
General Properties of Various. Valve Steels 
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Self-hardening in running........... 2 3 4 1 5 
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SELECTION OF THE MOST SUITABLE STEELS 

Summarizing the results which have been set down above in 
full it should be possible to indicate to the enquiring engine 
designer what steel should be employed by him for the valves 
in his engine—whatever may be the conditions under which 
the valves have to work. The following appears to the author 
to be the most reasonable selection of steels from that list: 

(1) A tungsten steel. 

2) A high chromium 

(3) <A nickel steel. 

The list contains no nickel chromium steel, and this omis- 
sion is considered to be just for several reasons. Firstly, 
the nickel chromium steels have no superiority in mechanical 
properties at high temperatures over the plain nickel steels. 
Secondly, the nickel chromium steels are more difficult to man- 
ufacture free from flaws, and also they are more difficult to 
forge in a perfectly sound condition than the plain nickel 
steels. Thirdly, many of the nickel chromium steels are air 
hardening and tend to harden up in, the engine during run- 
ning, producing the possibility of cracks and fracture. For 
these reasons it quite unnecessary to use a nickel 
chromium steel when a plain nickel steel will do all that 
is required just as well or better. 

The nickel steel is put into the list because of its numerous 
advantages and because it is desirable in many cases to use 
a good quality steel which can be obtained fairly cheaply. 
The price of nickel steel is about a quarter of that of the 
chromium steel and about an eighth of that of the tungsten 
steel. As it has only a relatively low strength at high tem- 
peratures, nickel steel should be employed only for those 
valves which are not raised to a very high temperature, nickel 
steel should be employed only for those valves which are not 
raised to a very high temperature during the running of the 
engine. The upper limit of temperature to which it should 
be exposed is given by the tempering temperature used in the 
heat-treatment of the steel. This is never likely to be more 
than 650 deg. C., and the working temperature therefore 
should be kept below this. Making the most careful selec- 
tion from the different steels which have been tested, the fol- 
lowing composition would appear to be the one most likely 


steel. 


seems 


to give satisfaction, 
CO ee ee re eee 0.30 to 0.35 per cent 
I hide Sy. dh wae. ae heels a ed 2.75 to 3.75 sin 
PERUIBGMOEO «ccc bce ce cewee 0.40 to 0.70 ” 


Such a steel can be conveniently heat-treated by quench- 
ing in oil from a temperature of about 830 deg. C. and tem- 
pering at a temperature of about 625 deg. C. The mechan- 
ical properties which it will possess after this treatment are 
approximately as follows: 


Ultimate strength........... 48 tons per sq. in. 


pS 20 per cent 
Reduction of area .......... 45 per cent 
fo SS ala d Seine aw abla 45 ft.-lb. 


Brinnell hardness number.... 220 
Such a steel can be used conveniently for all inlet valves 
and can be employed for the exhaust valves of the coolest 
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engines—e. g. most rotary aero or most touring automobile 
engines. 

The high. chromium steel is justifiably included in the list 
—though it may be any of several steels of considerable 
variety of composition. The general advantages to be urged 
for this steel are (1) that it is very resistant to scaling, this 
property being more or less common to all the chromium 
steels containing more than about 6 per cent of chromium; 
(2) that it can be heat-treated very easily in virtue of its 
air hardening properties; (3) that if the low carbon material 
be employed then the mechanical properties of the steel at 
ordinary temperatures are such that the steel is quite easily 
machined. 

Among the disadvantages of the steel are: (1) that it is 
not at all easy to manufacture free from cracks, (2) that it 
is not easy to forge, (3) that the low carbon variety (which 
is easy to machine at ordinary temperatures) is not very 
strong at high temperatures, whilst if the greater strength 
at high temperatures be obtained by raising the carbon con 
tent then the steel is rather too hard at ordinary tempera- 
tures to be machined really easily. 

The most suitable composition to use for the chromium 
valves appears to be approximately: 

Carbon 


wins hee Wow ane SEs Gees 0.65 per cent 
BNE ivcia & 0h eo ans OS eS eR ERE 0.60 = 
PEOUMAMONO 6.5 566 ccd ea w ew CREO 0.50 ss 
IIE it Sinko Seo waelein de cours 10.0 i 


This steel should be heat-treated by being hardened in air 
from a temperature of about 900 deg. C., and tempered at 
a temperature of approximately 750 deg. C. It will then give 
roughly the following mechanical properties when cold: 

Ultimate strength 58 tons per sq. in. 


EI 3 aio Gwe bane Heer 16.0 per cent 
Reduction of area .......«%. 40.0 per cent 
i ee a ere 20 ft.-lb. 
Brinnell hardness number.... 269 


This steel is too good for inlet valves, and, generally 
speaking, is unnecessarily expensive for the exhaust valves 
of the cooler rotary engines. It may be used advantageously 
in the exhaust valves of the hotter rotary aero engines or in 
the exhaust valves of the cooler running stationary aero en- 
gines, or in the majority of touring or commercial ears. 


ALLOCATION OF THE DIFFERENT STEELS 

The great value of the tungsten steel is that it retains, 
at high temperatures, a greater proportion of its strength 
at low temperatures than does any other steel. It is quite 
the strongest steel at high temperatures, and at the same 
time has such properties at ordinary temperatures as make 
it quite easily treated in the machine shop. As it is an ex- 
pensive steel, it should be used only in the hotter engines 
(i. e. water cooled stationary aero or racing car engines) as 
exhaust valves, and as it is used in virtue of its superior 
strength at high temperatures it is preferable to employ st« 
of such a composition as will give the greatest strength 
under these conditions. A typical composition for the steel 


NNR Se stan (uh aise Ol as wee 0.65 per cent 
I, roo og a a catalase aaa lane, ghadign 16.00 id 
i ae a ec ne oar eae 3.75 = 


This steel should be heat-treated by being refined at 
temperature of 950 deg. C., followed by cooling in air, an: 
tempered (or softened) at a temperature of 800 deg. 
When the steel has been treated in this way it will posses 
approximately the following physical properties: 

Ultimate strength 54 tons per sq. in. 


WORUMAENOUEE,. 6 oo 5-8 Hav dnd erence SK 18 per cent 
Reduction Of area... .<...6sss. 35 per cent 
Brinnell hardness number... 248 


Taking the above list of steels, the following allocation 
may be suggested: 
Fee SUNOS. VIEIOO: wa eS ccs he leee sd ox 
Exhaust valves with a working tem- 
perature not higher than 600 deg. C. 
Exhaust valves with a working tem- 
perature between 600 deg. C. and 
WR Rly 1 ois aru Ss, Oe ee ea 
Exhaust valves with a working tem- 
perature greater than 760 deg. C... 


3 per cent nickel ste 


3 per cent nickel stee! 


high chromium steel 


tungsten steel 
































December 25, 1919 


AUTOMOTIVE INDUSTRIES 1269 


THE AUTOMOBILE 


A Temperature 


Control System 


for Commercial Use 


The “Tag” temperature control system may be adapted to dry kilns, super- 


heaters and to pressure regulation in its various aspects. The working of 


the system is made clear below by the use of diagrammatic sketches. 


HE accompanying diagrammatic sketch illustrates the gen- 

eral theory of operation of what is known as the “Tag” tem- 

perature control, the name being a modification of that of 
the manufacturer’s, C. J. Tagliabue Mfg. Co. The shape and size 
of the apparatus is changed to suit the varying conditions of 
commercial use, and in actual practice the different units are 
more compact. 


Fig. 1 shows the application of the controller to the case of 
a tank heated by steam. Evidently, by governing the steam 
supply, the desired temperature can be maintained. What the 
makers call a diaphragm motor is used to regulate the steam 
valve, and is located just above the valve. In the upper por- 
tion of this so-called motor is a diaphragm, actuated by com- 
pressed air entering by way of the ball valve. 

The position of the ball in the valve determines the amount 
of compressed air passing to the diaphragm motor to regulate 
the steam supply. Attached to the ball is a stem leading to the 
transmission lever. An adjusting post is the connecting link 
between this lever and the vapor capsule, in the tip of which is 
another diaphragm, actuated by the vapor within. The tension 
of this vapor is determined by the thermostatic bulb inserted 
within the tank. Thus the final link in the series of regulating 
devices is the thermostatic bulb. 


Fig. 2 is a detail representation of the ball valve, the ball 
being shown in the intermediate position. Compressed air can 
enter, therefore, and part of it will be conducted to the dia- 
phragm motor. As the ball stem does not fit tightly in the 
aperture through which it passes, a portion of the air can leak 
upward along the stem, unless the ball is in one of the extreme 
positions—either entirely up or entirely down. If the ball is 
entirely up, there is no leakage past the stem, and the full 
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Fig. 1—Control system regu- 
lating temperature of tank 


pressure goes to the diaphragm motor and shuts off the steam. 
If the stem and ball are entirely down, no air can enter, and 
the steam valve is wide open. Such a condition exists when 
the tank is cold. 


As the temperature rises, the liquid in the bulb vaporizes and 
establishes a pressure which corresponds exactly to the temper- 
ature. The action of the vapor is to force upward the capsule 
diaphragm and transmit the movement to the adjusting post, 
thus forcing the lever away from the ball valve and allowing 
the ball and stem to rise under the action of the compressed 
air. The compressed air then proceeds to the diaphragm motor 
and partly closes the steam valve. The position of the adjust- 
ing post determines the temperature at which regulation begins. 

A system such as described, or a modification, can be used 
for a wide range of purposes. It can be applied to benzol stills, 
dry kilns, japanning ovens, superheaters, pressure regulation in 
its various aspects, gas condensers, water control, and so on. 





Electric Heat for Molding Bakelite Articles 


CCORDING to an annual review of electrical develop- 
ment, by the Westinghouse Electric & Mfg. Co., electric 
heaters are now extensively used for heating molding 

machines used in manufacture of bakelite products, and it 
has been found that the superiority uf electric heat over 
steam is very pronounced. The saving in rejected material 
also contributes to the success of the heaters used for this 
purpose. 

One of the newest applications consists in applying steel- 
clad heaters to molding machines used in the manufacture 
of radiator caps for automobiles. <A single press will mold 
16 radiator caps at one time, each press being equipped 
with 8 steelclad heaters, rated at 625 watts each. 

To produce clean, smooth castings from molds made with 
metal patterns, it is essential that there be no sticking of 
molding sand to the patterns upon removal from the sand. 
The collection of moisture largely responsible for this diffi- 
culty can be prevented by heating the pattern. Heating the 
mold by means of electric heaters obviates this difficulty. 

Heretofore the armatures and field coils of electrical ma- 
chines have generally been baked in ovens heated by gas. 
Recently electric heat has been applied to this purpose, and 
on account of its easy control, it is said to possess undisput- 
able advantages. Exhaustive tests have been made by one 
of the large railway companies in competition with steam 
and gas, and it has been found that with electrical equipment 
results are secured that were heretofore unobtainable. They 
are furthermore convinced that the increased life of the 
armature, due to the proper baking, will offset the higher 
cost of electric power and apparatus. 
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1. Piston upper half, turning location for following operation, facing lower end. 
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Piston upper half, rough 


turning outside diameter to 8.750 in. 3. Piston upper half, turning outside to size and facing piston head. Also, 


finish turning ring groove, using a three-tool post with two tools in rear. 4. 
pin holes, 5. . Piston upper half, hand reaming piston pin holes. 


Piston upper half, drilling the piston 
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Manufacturing Methods for an 


Aluminum-lron Piston 


The different expansion of the two metals involved make this problem in 
the Marmon plant an interesting one and you will note the methods 


adopted to insure accuracy. 


In this case the part of the piston which is 


submitted to the heat of the explosion, and acts as a seal, is of aluminum 


while the sleeve is iron 


N the new Marmon cars an unusual piston is employed con- 
] sisting of two parts, one of which is iron and the other 

aluminum. Because of this combination of two metals with 
different expansion rates and because of the necessity of ac- 
curate fitting, an unusual manufacturing problem is presented, 
which has been met in a manner which guarantees accuracy. 
This piston combines an aluminum heat radiating unit with an 
iron bearing unit. 


The part of the piston which is submitted to the heat of 
explosion and acts as the seal, is of aluminum, while the 
sleeve which bears against the cylinders and performs the 
guiding function is of iron. The construction of this piston is 
such that the aluminum casting takes the explosion thrtst and 
transmits it directly to the wrist pin, which has its bearings in 
bosses in the aluminum casting. Below the piston pin boss is 
a pilot which is fitted into a recess of the cast iron sleeve, 
which acts as the guiding and bearing unit. 


The cast aluminum blank for the upper portion of the piston 
closely resembles a regular piston blank, except that it is 
short below the wrist pin boss. The blank is chucked in a 
lathe and the lower diameter turned, as shown in Fig. 1. This 
is a locating operation rather than manufacturing, and forms 
the basis of location for all of the following operations: Th2 
piston on the subsequent operations is chucked from the 
interior with the lower face—which has been turned accurately 
to a plus or minus 0.001 in. limit—brought flush against the 
face of the chuck by means of a drawbar device. The piston 
is put in a Potter & Johnson, as shown in Fig. 2; the outside 
is rough-turned to 3.750 in., plus or minus 0.005 in., and the ring 
srooves are also rough turned. 


Finish cutting the grooves is done on a Credes & Klusman 
lathe, the same type of drawbar chuck being used as in the 
previous operation. The finish cut on the grooves is done 
simultaneously. The groove width is cut accurately so that 
on the gage 0.1875 represents the go-side and 0.1885 the no-glo- 
side. On this same machine the finish facing operation is com- 
pleted, as is indicated in Fig. 3. Thus a three-tool post layout 
is required to do this work. 

The piston pin holes are drilled on a Cincinnati radial drill, 
the work being located in a rotating fixture, as shown in Fig. 4. 
After the piston pin holes are drilled they are hand-reamed, as 
indicated in Fig. 5, and tested with a plug gage of which the 
go-side is 1.185 in. and the no-go 1.1855 in. The burrs left by 
the previous operations are removed by hand, and the pistons 
are then cleaned. 


The bottom end of the aluminum part of the piston, which 


seats against the iron portion of the unit, is lapped on a lapping 
plate, as indicated in Fig. 6. The lapping operation is very 
thoroughly done, the bottom being spotted on a surface plate, 
which is shown beside the lapping plate in the illustration. 
The lapping material is ground glass, and the amount of metal 
to be taken off in the operation is approximately 0.005 in. 


Two 5-16 in. oil holes are drilled in the sides of the piston jn 
a plane at right angles to the piston pin, the piston being 
located on a mandrel and the drill located in the fixture sup- 
porting the mandrel. This operation is shown in Fig. 7. 


The studs for fitting the aluminum part of the piston to the 
iron part are mounted in the bottom flange of the aluminum 
part of the piston, these studs being screwed into the aluminum 
by means of a Garvin tapper. The holes for the stud were 
drilled before the surfacing operation and are very carefully 
located so that the studs are at right angles to the landing 
surface of the aluminum part of the piston. 


MANUFACTURE OF THE IRON HALF OF PISTON 


The iron or lower half of the piston is manufactured from a 
casting which originally weighs 5 lb. 2 oz., while the finished 
iron part of the piston weighs only 1 lb. 1 oz. The blank is a 
cylindrical piece of iron with an interior web against which 
the aluminum part seats. The first operation on the iron part 
of the piston is illustrated in Fig. 9. Here the piston is roughed 
out, a cut of 1% in. being taken off the outside and % in. inside. 
Also, the web, which forms a seat for the aluminum part, ip 
turned off . This is done in a Potter & Johnson turret lathe. 


Another of these lathes is utilized for rough turning the other 
side of the piston and the upper part of the web, after which 
the casting is annealed in an oven in which the temperature 
is brought to 1450 deg. The oven is then sealed and the cast- 
ings are allowed to cool very slowly and uniformly to remove 
any internal stresses. After being annealed the chucking 
ring, which is part of the casting, is cut off by a straight tool 
and subsequent chucking operations are carried on by external 
chucks. The same Potter & Johnson machines that rough 
turned the casting before annealing are utilized for taking an- 
other rough cut and refacing the web. This is really the first 
sizing operation on the piston, the other operations being 
merely those intended to relieve casting strains and to properly 
locate the subsequent operations to bring the piston to size. 


The casting is now chucked on an arbor on the inside, 
square with the web, and finish-faced to grinding size. This is 
done in a Lodge &- Shipley lathe. The operation on the Lodge 
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6. Piston upper half, lapping and spotting skirt seat. 7. Piston upper half, drilling two 5-16 in. oil holes. 8. 
Piston upper half, drilling holes for four studs. 


9. Piston skirt, roughing out iron casting for piston skirt pre- 


vious to annealing. 10. Piston skirt, finish boring and turning to length 
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11, 72, 
skirt, reaming four stud holes through reaming plate. 


Piston skirt, finish turning. 
13. 


& Shipley is illustrated in Fig 11, which shows the cutter finish 
turning the piston skirt. 

Inasmuch as there is a web in the center of the iron skirt, 
it is necessary to work both ends independently on the borinz 
operation, so that on the Acme machine the short end is first 
iimish-bored and the web finish-faced. Then the casting is 
reversed and the long end finish-bored and the web on the long 
end side, finish-faced. On both of these Acme operations a 
special collar chuck is used to hold the casting, which has now 
been machined to a thickness of just a little over 1-16 in. This 
collar chuck takes in the whole skirt. 


The holes for the studs which hold the skirt to the aluminum 
part of the piston are drilled simultaneously on a Cincinnati 
Bickford multi-spindle drill. A drill plate clamped to the top 
of the skirt is employed and the holes are then reamed on the 
Same machine by means of a reaming plate which is located 
vy means of two pins fitting into two of the drilled holes. After 
these holes have been drilled and reamed, the surface against 
Which the aluminum part of the piston fits is checked on a 
lapping block. In case it does not spot up perfectly it is lapped 
in the same way as the aluminum part, but it has been found 


Piston skirt, reaming four-stud holes through reaming 
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plate. 13. 
Piston skirt, finish grinding outside diameter. 


Piston 


that only one in twenty needs lapping. Each of the cast iron 
skirts is checked, however, by spotting up with Prussian blue 
and must pass a rigid inspection before passing. 

The pistons are finished by grinding, a rough grinding cut 
being taken, first with a Norton 36-K carborundum wheel, with 
which the skirts are ground to plus or minus 0.001 in., about 
0.004 in. oversize. The finish grind is taken with a Norton 24-CK 
alundum wheel ground to side and with the tolerances plus 
zero and minus 0.0005 in. After the finish grinding the skirts 
are washed and oiled. The accuracy of the assembly is very 
largely guaranteed by the ingenious method of locating on the 
grinding work. On the grinder there are locating studs which’ 
screw into the piston stud holes and the grinder arbor, so that 
after the wall is finished no eccentricity is permitted, the limit 
of zero being placed on this work. Assembly of the iron to the 
aluminum part of the piston does not take place until the parts 
reach the final engine assembly bench, inasmuch as it is neces- 
sary for the connecting rod to be put into place before the iron 
is fitted to the piston. Owing to the close limits of accuracy 
put on this work, the aluminum parts and iron parts are all 
interchangeable and do not require matching up before reach- 
ing the assembly stand. 
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Another Bill to Establish an 


Aeronautic Department 


A study of this bill, which apparently has been well received in Congress, 


will reveal that it does not provide for as liberal a control of the future of 


aircraft as the friends of the industry had hoped would be given for it. 
The objection to this bill is that the authority is too much centered. The 


Postoffice Department is not recognized, although it is a large user of air- 


craft. 


By Allen Sinsheimer 


BILL has been introduced into Congress by Congress- 
man Morin to establish a Department of Aeronautics, 
which is the most satisfactory plan thus far introduced 
and is most likely to win the approval of the various gov- 
ernment aeronautic authorities. Some features of this bill 
are not approved by students outside government circles. 
The department would have such powers as would be pre- 
scribed by the President of the United States, whose author- 
ity would be unlimited in so far as development, production, 
operation or maintenance of aircraft are concerned. It would 
take over all funds appropriated for the various executive 
departments for aerial purposes, would control all matters 
pertaining to aerial traffic and navigation, and the promul- 
gation and enforcement of the necessary rules and regula- 
tions and would appropriate and submit to Congress the 
estimates of funds to meet aviation requirements of all gov- 
ernment departments, including the development of aircraft 
fields, shops and airdromes. The Director in turn would 
disburse the appropriations in amount fixed by law or as is 
directed by the President. 


The procurement of all aircraft accessories, fields, shops 
and airdromes would be under the Department of Aeronau- 
tics, including the assignment of these materials and fields 
to meet the military, civil and commercial interests of the 
government. It would conduct all development work per- 
taining to aeronautics except for the military and naval 
forces, to which it would furnish the necessary facilities for 
the operation of their respective technical sections. The 
Director of Aeronautics would administer his office to best 
serve the requirements of national defense and to develop 
the aircraft and aerial industries. 


The operation of aircraft would not be a function of the 
department except when directed by the President. This 
means that postal, naval and military aeronautics would re- 
main under their present respective departments unless the 
President should direct otherwise. 


A Board of Control would be established by the bill, con- 
sisting of three members representing the War, Navy and 
other government departments, which is intended to co- 
ordinate the aeronautical needs. The bill appropriates $100,000 
for the purpose of the act. 


These features of the bill are not favored by all students 
of aircraft future: 


Too much authority granted to the President. 

Too little importance attached to the Post Office De- 
partment. 

The establishment of a Board of Control, which itself 
would be without control. 


The President is authorized by the bill to take over aerial 
operations of any department as he may deem necessary. 
This would grant him wide authority and would allow for 
misuse or perversion of aviation in this country, depending 
upon the individual at the White House. 


Those who do not agree with this bill hold that it 
should limit the power of the President, and should 
define for example, that the operation of aircraft shall 
not be the function of the Department of Aeronautics 
except in periods of national emergency and then when 
directed by the President. The operations of the Navy, 
War and Post Office Departments and all other depart- 
ments of the government should be left definitely in the 
hands of those departments except such times as na- 
tional emergencies demand otherwise. 


The Post Office Department operating the Air Mail Service, 
is at present one of the most important aeronautic factors in 
the United States. It can do more at this time to develop 
aviation and to assist the aeronautic industry in the United 
States than either the Navy or War Departments, and as it 
is certain to grow, it will become more influential in the fu- 
ture, and should most assuredly be given an equal position 
of importance with the War and Navy Departments. It 
should be granted equal facilities for the operation of the 
technical section and equal freedom in the work pertaining 
to design and development of material to meet its special re- 
quirements with the War and Navy Departments, and should 
determine itself, and without the direction of the Department 
of Aeronautics which types of planes are best suited for its 
use. 

The Board of Control which would be established by the 
bill, should comprise not three members, one from the War 
Department, one from the Navy and one representing the 
Government departments, but should include one representa- 
tive for the War Department, one for the Navy, one for the 
Post Office, and one for all other departments. The advan- 
tage of this arrangement, which will include a Board of four 
members and the Director, in which the vote of the Director 
of the Department of Aeronautics as the fifth member, would 
be the controlling vote in the case of a tie. It would also 
give the Post Office Department the necessary voice iu aero- 
nautic matters and would prevent the possibility of the ap- 
pointment of a Treasury official, to represent the very im- 
portant postal aeronautical operations. 

The bill authorizes the transfer of all funds already ap- 
propriated for aeronautic purposes to the Department of 
Aeronautics, but it does not stipulate how these are in turn 
to be returned to the various departments for expenditures 
for operations and development work. It stipulates that all 
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future appropriations are to be disbursed in amount fixed 
by law or as directed by the President, but it makes no pro- 
visions for funds already appropriated. 


Following is a copy of the bill introduced by Mr. Morin: 


66TH CONGRESS, 2ND SESSION—H. R. 11206 
IN THE HOUSE OF REPRESENTATIVES 


Mr. Morin introduced the following bill, which was re 
ferred to the Committee on Military Affairs and ordered to be 
printed. 


To create a Department of Aeronautics, defining the powers 
and duties of the director thereof, providing for the develop- 
ment, production, operation, and maintenance of aircraft, and 
providing for the development of civil and commercial aviation. 

Be it enacted by the Senate and House of Representatives of 
the United States of America in Congress assembled, That there 
shall be at the seat of government a department separate and 
distinct from the executive departments, to be known as the 
Department of Aeronautics, and a Director of Aeronautics, who 
shall be the head thereof, and who shall report direct to the 
President, who shall be appointed by the President, by and 
with the advice and consent of the Senate, who shall receive 
a salary of $12.000 per annum, and whose term and tenure of 
office shall be like that of the heads of the executive depart- 
ments of the Government, and section 158 of the Revised Stat- 
utes is hereby amended to include such department, and the 
provisions of title 4 of the Revised Statutes, including all amend- 
ments thereto, be, and are hereby, made applicable to said 
department. 

The said director shall cause a seal of office to be made for 
the said Department of Aeronautics of such device as the 
President shall approve, and judicial notice shall be taken of 
the said seal. ' 

Sec. 2. That there shall be in said department an Assistant 
Director of Aeronautics, to be appointed by the President, who 
shall receive a salary of $8,000 per annum. He shall perform 
such duties as may be prescribed by the Director of Aeronaut- 
ics or as may be required by law. There shall also be one 
assistant and chief clerk, whose salary shall be $3,500 per 
annum, and a disbursing clerk, and such other clerical assist- 
ants and inventors, inspectors, experts, scientists, and special 
agents as may be required from time to time and authorized 
by the Director of Aeronautics. Until such time .as Congress 
may enact laws creating an Auditor for the Department of 
Aeronautics, the Auditor for the War Department shall receive 
and examine all accounts for disbursement of funds appropri- 
ated for or coming within the control of the Department of 
Aeronautics and shall certify the balances arising thereon to 
the Division of Bookkeeping and Accounting of the Treasury 
Department and forthwith send a copy of each such certificate 
to the Director of Aeronautics. 


NATIONAL DEFENSE 


Sec. 3. That for the national defense, for the more effec- 
tive and economical administration of the interests of the 
United States in the development, production, operation, and 
maintenance of aircraft and all that pertains thereto, and for 
the more effective exercise and more efficient administration 
by the President of his powers as commander in chief of the 
land and naval forces, the President is hereby authorized to 
transfer to the Department of Aeronautics, any or all of the 
functions, powers, and duties prescribed by law for any execu- 
tive or administrative commission, bureau, agency, or depart- 
ment in so far as said functions, powers, and duties include, 
depend upon, or are served by the development, production, 
operation, and maintenance of aircraft. That for the purpose 
of carrying out the provisions of this Act the President is 
authorized to transfer to the Department of Aeronautics, any 
or all funds appropriated to the several executive departments 
or agencies for the development, production, operation, and 
maintenance of aircraft, or for purposes connected therewith: 
Provided, That any moneys heretofore and hereafter appropri- 
ated for use by any executive or administrative department, 
commission, bureau, or agency shall be expended only for the 
Purpose for which appropriated. For the purpose of carrying 
into effect the provisions of this Act, the President is author- 
ized to utilize such established facilities and organization of 
any or all of the executive or administrative departments, com- 
missions, bureaus, or agencies of the Government as he may 
deem necessary. 

Sec. 4. That it shall be the province, duty, and responsi- 
bility of the Director of Aeronautics to control all matters 
pertaining to aerial traffic and navigation and to prescribe, 
promulgate, and enforce such rules and regulations therefor 
as in his judgment may be necessary for the national welfare 
and for the protection of the lives and property of citizens of 
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the: United States, or as may be prescribed or authorized by 
law from time to time: Provided, That the violation of any 
of the orders or regulations duly made and promulgated pur- 
suant to this authority shall constitute a misdemeanor and be 
punishable by a fine not exceeding $1,000 and imprisonment 
for a term not exceeding one year or both. 


That the Director of Aeronautics shall prepare and submit 
to Congress, estimates of funds, to meet the requirements of 
all departments of the Government for the development, pro- 
duction, operation, and maintenance of aircraft, aircraft ma- 
terial, and accessories, including fields, shops, aerodromes, and 
all other facilities connected therewith. All appropriations made 
for said purposes shall be controlled by the Director of Aero- 
nautics who shall disburse the same or make allotments there- 
from to the several executive departments or agencies in 
amounts fixed by law or as directed by the President. 
DEVELOPMENT WORK 

That the Department of Aeronautics shall control the pro 
curement of all aircraft, aircraft material, accessories, flying 
fields, shops, aerodromes, and all other facilities connected 
therewith, and shall control the assignment and reassignment 
thereof, including such as are now on hand, to meet the mili- 
tary, civil, and commercial interests of the Government. 


That the Department of Aeronautics shall conduct all devel- 
opment work pertaining to aeronautics, except such as pertains 
solely to the military and naval forces: Provided, That the 
War and Navy Departments shall each determine what types 
of material of all classes shall be supplied for their respective 
use: Provided further, That the Department of Aeronautics 
shall furnish the War Department and the Navy Department 
all necessary facilities for the operation by each of its respec 
tive technical sections, the purpose of which shall be to insure 
to each of such departments the greatest freedom in the design 
and development of matériel to meet its special requirements. 


That the Director of Aeronautics shall be charged with the 
duty of examining all money accounts covering disbursement 
of funds appropriated for or transferred to the Department of 
Aeronautics, with the examination of all property accounts 
covering all aeronautical property held within the Department 
of Aeronautics or any other department, and shall have power 
to prescribe, institute, and enforce such system of money and 
property accountability as in his judgment will best safeguard 
the interests of the United States. 


It shall be the duty of the Director of Aeronautics to so 
administer the affairs of his office as will best serve the 
requirements of the national defense, to develop the aircraft 
and related industries in order that they may best meet those 
requirements, to further the development of aeronautics for 
commercial purposes, and in general to foster, develop, and 
promote all matters pertaining to aeronautics, including the 
collection and dissemination of information relating thereto. 


The operation of aircraft shall not be a function of the 
Department of Aeronautics except when directed by the Presi- 
dent and to the extent prescribed by him. 


See. 5. That for carrying into effect the functions of the 
Department of Aeronautics, the President is authorized to 
assign individuals or units from other departments or agencies 
to duty under the Director of Aeronautics, and when so serving 
the Director of Aeronautics shall have the same authority and 
control over them as is had by the head of the department or 
agency from which assigned. 


For the purpose of coordinating the aeronautical needs of the 
several departments and agencies in so far as they come within 
the jurisdiction of the Director of Aeronautics, there shall be 
in the Department of Aeronautics and reporting directly to the 
Director of Aeronautics, a board of control, consisting of three 
members, who shall be appointed by and with the advice and 
consent of the Senate for a term of office of four years. One 
member of the board of control shall represent the interests of 
the War Department and shall be selected from among the 
officers of the Air Service of the Army, and while serving as a 
member of the board of control shall have the rank, pay, and 
allowances of a major general of the Army. One member of 
the board of control shall represent the interests of the Navy 
Department and shall be selected from among the officers of 
the Air Service of the Navy, and while serving as a member 
of the board of control shall have the rank, pay, and allowances 
of a rear admiral of the Navy. One member of the board of 
control, who shall not be an officer of the Army or the Navy, 
shall represent the Post Office and other departments or agencies 
of the Government not otherwise represented, and while serv- 
ing as a member of the board of control shall receive a salary 
of $8,000 per annum. The members of the board of control 
shall have such assistants detailed from the departments which 


(Continued on Page 1277) 
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AUTOMOBILI 


Editors Are 


Press Agent Misanthropes 


The automobile editor of the Detroit ““News” agrees with the views ex- 


pressed in previous articles in Automotive Industries. He tells why much 


automobile publicity is defective and suggests a remedy which may be 


easily applied by any publicity agent. 


By W. D. 


TITH the existing shortage of news print paper in the 
W publishing world, curtailment of the lavish use of pub 
licity is due, and there will come a day when only the 
industry will be published. If 
publicity in the proper 
able to stave off this threatened situation 
Too often, though, they seek only lineage 
columns, representation in the auto- 
short, snappy, true to fact, well written 


actual news of the motor car 


manufacturers, however, consider 


light, they will be 
for many years 
total 


mobile sections by 


and rather than 


stories 


When the antomobile became more than a mere toy in the 
industrial world, particularly in America, publishers gener 
item of news or near-news concern- 

This was because the 
interested in the ‘horse 
reporters were often assigned to ob 
often concerning its 

has and a story must now 
if it is to be printed 


speaking 


ally sought and used any 


ing this new unit of transportation 


reading publie at large was deeply 


less carriage,” and star 


tain news or more 
this 


come up to the new apaper 


mere items 


progress tut day passed, 
standard 
In the 


only 


newspaper world, generally, there are 
news and the feature 
Very few publicity offerings con- 


tain news and the feature stories are often badly written 


two kinds of stories, the straight 


or human interest’ type 


Automobile editors become evnies and 


after 
We are bombarded 


mis- 
length of time 
expositions of a factory ex 
opinion, topies of the day, industrial problems, ete 
We receive figuratively, tons of mail, consisting in the main 


“press agent 


anthropes”’ publicity for any 


handling 
with lengthy 


ecutive’s 


of matter pertaining to the excellence of the company’s prod- 
vet which bears all the earmarks of being lifted bodily from 
judging by the amount of minute detailed me- 
chanical deseriptive matter Then we receive 
feature stories, containing the element of “human interest,” 
that it is lost sight of in 
also items concerning the fuel econ- 
in the hands of an owner, in which the 
distorted on the side of the product. 


the catalog. 


and sales talk 


but drawn out to such an extent 
the story as prepared, 
omy ofr 


facts 


tire economy 


are too often 


BREVITY AND NEWS VALUE ESSENTIAL 


The 
ie etill 


four classifications eover the field generally There 
in the minority now, telling of the 
produet’s performance in an oficial test, whether it be cross 


eountry hill fuel 


Thies latter the reason for publicity having 
obtained its foothold in the Sunday editions of the metropol- 
itan papers and the amall city dailies 
the 


‘eontect 


another, woefully 


touring, climbing, racing o1 economy 


clase is really 
Ten veare ago, when 
being refined, in the 
many national events every 
reason, in which the publie was deeply interested and which 
in turn had a far the 


mechanism of the motor ear was 


erucible,”’ there were 


reaching influence on sales of com 


Endenburn 


peting cars. Now very few manufacturers participate in 
Contest Work. With this source of material eliminated, the 
publicity manufacturer must earn his salary by compiling 
his offerings from available material, which consists of the 
first four classifications. 

The average man today is busy and even on Sunday will 
not pore over lengthy articles. A short story appeals to him 
and he will read it, because it is short. Seeking to obtain 
the maximum space, for his employer, the publicity manu- 
facturer turns out stories twice as long as he expects to see 
in print, because he fears the editor will ‘‘chop” and ‘‘prune.” 
To make this doubly hard, he besprinkles it with superfluous 
adjectives and flowery descriptions of inconsequential factors 
in the story, and uses sentences so involved as to practically 
demand the re-writing of the story if it is to be used. Con- 
sequently, the editor often finds it more convenient to dis- 
card the story, than to re-write it. 


PHOTOGRAPHS 

Publicity as defined by the new Standard dictionary is 
“the state of being public or open to common knowledge; 
exposure to the view or knowledge of the public; the oppo- 
site to secrecy.” 

The reader will agree that it is well and properly “tagged” 
but that “common knowledge” does not result, due chiefly 
to its extreme wordiness. 

Many firms waste money in photographs. Instead of send- 
ing out photographs of news value or at least: with some 
animate object to relieve its inanimate monotony, they bom- 
bard the newspapers with reproductions of catalog photo- 
graphs. These have usually been retouched and distorted 
to make them more impressive than the bare photograph of 
the model would have been. 

Also, there is the “art wise’ publicity man who fakes his 
photographs In the end he does not succeed, as the editor 
is usually just as keen on photographs and sees the decep- 
tion 

The reading publie is not hoodwinked by present brands 
of publicity. Sinee the newspaper is published for the 
masses, even the automobile section should contain matter 
that attractive to everyone, rather than to 


would make it 


the trade alone, 


The majority of the publicity men are former newspaper- 
men Is it not a sad commentary on their training that the 
individual so quickly news sense and sense of 
proportion, after starting on automobile publicity? 

Very often, however, the individual is not entirely to blame 
for his product. In almost every factory the sales head 
must pass on the story He seldom has had the experience 
to qualify him as a competent judge of a story’s worth. He 
is primarily a salesman; and this accounts for the preponder- 
ance of sales talk and lack of news. 


loses his 
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Newspaper publishers are much to blame for the present 
situation. They have established a bad precedent ‘by using 
almost anything submitted, if an advertisement accompanied 
it, or if the publication was ‘‘scheduled”’ for the particular 
firm advertising. Publicity is often looked upon by the manu- 
facturer or dealer as a means of obtaining personal notoriety 
and impressing the competitor with the individual’s im- 
portance. Basically it is desired as an adjunct to the sales 
campaign, but ‘‘false gods’’ destroy; its worth and it is more 
often ridiculous in its effort to put the individual upon a 
pedestal. 

It is not well to criticize without suggesting a remedy. 
My own opinion is that if the publicity manufacturer would 
boil down his stories, stick to facts, avoid needless and ap- 
parent exaggerations, and submit short, tersely told items, 
the automobile sections would be more interesting, more 
widely read and at the same time bring better results. 

Telling actual news and feature stories in the least num- 
ber of words and use of more judgment in sending out photo- 
graphs, also sticking to the unvarnished truth, will make 
automobile publicity more acceptable and much more widely 
read. 


Several firms, I have in mind two tire companies, are now 
sending out short feature stories, along with their lengthy 
contributions. Reading papers from all over the United 
States and Canada, one is astonished by the wide use of these 
short stories, to the exclusion of the longer articles. Pub- 
licity men generally could profit by their example. 

Results should be deduced from the number of articles 
used annually rather than on a. basis of total space obtained. 
Publicity items, except in extraordinary instances, should 
never exceed 300 words. 

The automobile section should be attractive to owners, 
non-owners, and the tradesmen, by combining general news 
of the industry, publicity and items of interest to the man 
who owns or will buy acar. This would include matter per- 
taining to the care of motor cars and their operation, activi- 
ties of automobile and allied organizations, touring news and 
unusual photographs, where automobiles are factors. 

Such a section would interest many readers who now 
discard the publicity jammed pages and would better ob 
tain the results the manufacturer desires, when he maintains 
a publicity organization in his factory. To attain such an 
ideal automobile section will require the combined efforts of 
the editor and the publicity man. 


An Aeronautic Department 
(Continued from Page 1274) 


they represent as may from time to time be found necessary 
and as may be directed by the President: Provided, That one 
or more of said assistants from each depaftment represented 
on the board of control may, by order of the President, be 
empowered to act for their respective principals as members 
of the board of control: Provided, That no officer of the Army 
or Navy shall be eligible for appointment or reappointment as 
a member of the board of control unless he shall have had at 
least two years aeronautical duty with the Army or Navy, 
respectively, in the three years just prior to such appointment 
or reappointment. 

Fer the purpose of computing aeronautical duty as required 

this provision the duration of any aeronautical duty per- 
formed in the Army or Navy since April 6, 1917, and prior to 
the date of the passage of this Act shall be doubled: Pro- 
vided, further, That the eligibility of an officer of the Army or 
Navy for appointment to the board of control shall not be other- 
wise restricted by existing law governing the eligibility of 
Army or Navy officers for detached service. It shall be the 
duty of the members of the board of control to keep themselves 
informed on all matters coming within the province of the 
Department of Aeronautics which pertain to or affect the 
departments or agencies which they represent. It shall be the 
duty of the board of control to recommend to the Director of 
Aeronauties such action on all matters coming within the prov- 
ince of the Director of Aeronautics as affect, directly or indi- 


rectly, the interests represented by the members thereof, with 
a view to securing action which will best serve the interests of 
the United States. Each member of the board of control will 
submit to the Director of Aeronautics annually or when relieved 
from duty as member thereof a report embodying his views 
for the better fulfillment of the functions of the Department of 
Aeronautics with special reference to the interests which he 
represents. These reports will be forwarded by the Director of 
Aeronautics to Congress not later than the 15th day of Decem- 
ber each year. 

See. 6. That for the purposes of this Act there shall be, and 
is hereby, appropriated, out of any money in the Treasury not 
otherwise appropriated, the sum of $100,000. 


_ 


Sec. 7. That the Director of Aeronautics shall annually at 
the close of each fiscal year make a report in writing to Con- 
gress giving an account of all moneys received and disbursed 
by him and his department and describing the progress made 
in the development of military, civil, and commercial aero- 
nautics. He shall also, from time to time, make such special 
investigations and reports as may be required by the President 
or by Congress or which he himself may deem necessary. 

See. 8. That this Act shall take effect from and after the 
date of its passage, and all Acts or parts of Acts contrary to 
the provisions of this Act or inconsistent therewith be, and the 
same are hereby, repealed. 


Trailer for Long Distance Hauling in Africa 


FRICAN railroads make free use of motor trucks and 

\ trailers to ease their transportation troubles. Bad roads 
are a reality im South Africa and the rubber tire trailer 

S not met the situation. The photographs are of a trailer 
lilt to the order of H. A. Stockman of Johannesburg for long 
istanece hauling with a truck as the motive power. The con- 
struction of the springs and wheel is interesting. Each truck 





pulls two trailers loaded with four tons each. These trailers 
were first designed for hauling ore from mines in the Belgian 
Congo. 





This trailer was built especially for long hauling in South Africa 














Remedy for Crankease Dilution 


Editor AUTOMOTIVE INDUSTRIES: 


The editorial on “A Suggested Remedy for Crankcase 
Dilution” in Automotive INpustriEs for October 23, 
interests me particularly, because the matter of crankcase 
dilution is one which has attracted a great deal of my 
attention. The remedy you propose, that of drawing the 
carburetor air supply from the crankcase, is one which 
seems to me very attractive, but concerning which there 
are certain problems to be solved before the matter be- 
comes practical. 


Increasing in importance in the order named, the 
motor car, truck, and tractor must be fitted with an un- 
commonly efficient air cleaner before we will be justified 
in directing the entire air supply of the engine through 
the crankcase. If on the other hand, the air cleaner 
happens to be of the wet type, we shall run into another 
difficulty, due to the entrained water carried by the air 
stream and for which the crankcase will act as a settling 
chamber. Then, too, unless the theory that the crank- 
case is filled with a mist of oil which lubricates the cylin- 
der walls and other bearing surfaces not otherwise pro- 
vided for is exploded as a myth we shall find that this 
oil mist will be drawn out of the crankcase and into the 
cylinders of the engine at a rate which will be rather 
expensive and which may possibly complicate the matter 
of keeping spark plugs and combustion space walls rea- 
sonably clean. To be sure, a great deal may be done to 
minimize this oil loss by withdrawing the air from the 
less turbulent regions of the upper part of the crankcase 


and by the use of centrifugal separators with ample pre- 
cipitation surface. 


If properly worked out, the suggested arrangement 
would have an important incidental advantage in that it 
would do away with the usual crankcase breather. Prac- 
tical men for some time have recognized the crankcase 
breather as being largely responsible for abnormal wear 
of the bearings inside the crankcase and it is with much 
satisfaction that they note some of the latest tractor 
motors eliminating the usual breather opening. 


Another angle of the matter is to be found in the 
effect of the entrained oil on the preignition problem. It 
is just possible that the oil mist carried into the cylinders, 
particularly when the engine is working hard, will obvi- 
ate the necessity for moistening the ingoing mixture with 
water, so that one of the chief reasons for using the 
wet type of air cleaner may be eliminated. 


If the insiders were to tell the whole truth, they proba- 
bly would admit that air cleaners for passenger cars are 
needed though in somewhat less degree than in the case 
of trucks and tractors. The matter was neatly expressed 
by an observant repairman: 
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“Tf there is no grit drawn into the cylinders of an 
automobile engine along with the air, what is it that pol- 
ishes the inside of the manifold at the bends?” 


W. B. JONES. 


Air Weight 


I have just perused copies of Automotive Industries, 
dated June 12 and June 19, 1919, containing an article 
by Don T. Hastings entitled ‘‘Air Weight and Volume 
Measurement.’’ This article attracted my attention 
because of the close relationship that the subject bears 
to the work in which I have recently been engaged. With 
all due respect to the author of the article, I would like 
to correct some of the mistaken ideas that he has 
inferred or expressed. 


With regard to the accuracy of a venturi meter, it is 
commonly, but erroneously believed that the coefficients 
or correction factors are only slightly below unity, and 
more or less constant in value under varying conditions. 
Recent tests have proven, however, that the coefficients 
may vary several per cent under normal conditions, and 
that they are seldom higher than 0.98 except for very 
large meters. It would seem, therefore, that accurate 
results cannot be secured from a venturi meter unless 
its coefficients under different heads have been deter- 
mined by careful calibration. 


Referring to Mr. Hastings’ arrangement for checking 
the accuracy of the meters by comparing the sum of the 
quantities of air passing through the four smallest 
meters with the quantity indicated when the same 
amount of air passed through the largest meter, this is 
really no check at all. It will be found upon comparison 
of the throat areas that the aggregate for the four 
smallest meters is approximately equal to the throat 
area of the largest meter. It is conceivable, then, that 
the flow might be proportioned through the various 
meters so that the velocity would be practically the 
same, i. e., the heads indicated by the various mano- 
meters might be about equal. Neglecting, for the time 
being, the effect of the size of meter on the coefficient, 
and taking data from the curves given on page 1280 of 
the article under discussion, assume an arbitrary coef. 
ficient of 0.90 for the case where the pressure differ 
ence was 1.6 inches of water and see what happens: 
































Diam Throat Meter True Weight 
No. of in Area Indication on basis of 
Meter i sq. in. 1b./min. Coeff. — 0.90 
1 .7854 4.80 4.32 
2 = 70491 2. 2.52 
3 % 1104 1.1 0.99 
4 a .1963 0.6 0.54 
5 % 4418 0.26 0.23 
* ——_it-!|!: ~ 1976 | ~ 4.76 4.28 
2. & 4,8 | 
Difference | ae 0.04 0.04 








(less than 1 per cent in both cases) 

















December 25, 1919 


Note the difference between the corrected weight indi- 
cated by the largest meter and the sum of the corrected 
weights indicated by the four smallest meters is less than 
1 per cent when a coefficient of 0.90 is used as well as 
when a coefficient of 1.00 is applied. Thus, the fallacy 
of attempting to check the accuracy of the meters in 
this way becomes evident. Furthermore, without care- 
fully proportioning the relative amounts of air passing 
through the four parallel meters, it is quite probable 
that the coefficients would be widely different. It is 
generally true that the coefficients for venturi meters 
increase with the velocity and with the driving pressure, 
and also increase with the size of the meter, but the 
coefficients for meters of usual proportions are always 
less than 1.00 unless abnormal conditions prevail. 


While attempting to develop a new method for cali- 
brating air metering devices, the possibility of check- 
ing the accuracy of the method by ‘‘multiple compari- 
son’’ occurred to me. Accordingly, three venturi meters 
of the same size were procured and set up in Y forma- 
tion for a series of tests in which varying quantities of 
air passing through the first meter were divided at a 
Y connection and distributed in different relative pro- 
portions to the other two meters. It was assumed that 
the coefficients or calibration curves of meters exactly 
alike would be identical, therefore, only one of the 
meters was calibrated prior to the multiple comparison 
tests. Applying the coefficients thus obtained to data 
procured in the multiple comparison tests, it was found 
that the computed weight of air passing through the 
first meter checked the sum of the computed weights 
indicated by the other two meters very closely. There 
was some difficulty at first in procuring satisfactory 
results, however, because the three meters would not 
read exactly alike under the same conditions. This dis- 
crepancy was probably due to slight differences in size 
of throat or condition of interior surface of casting. It 
was found by comparison with the first meter that the 
other two read two-thirds of one per cent and three- 
quarters of one per cent higher, respectively. 

The graphical method of solution presented by Mr. 
Hastings is very interesting, but not easy to grasp. His 
main objection to the use of computations, namely, that 
the process is slow and laborious due to the complexity 
of the venturi meter formula, does not really hold true 
if one makes use of the modified formula presented by 
Professor G. B. Upton.* This formula is as follows: 


W=C, \/ PAP 1-C, AP+0;/ AP 
T P, Py 


in which W = weight in pounds per second, 
P,= absolute pressure at entrance, lb. per 
sq. ft., 
T, = absolute temperature, Fahr., 
AP = venturi head, or drop in pressure from 
entrance to throat, lb. per sq. ft., 
C,, C, and C,— constants for any particular 
meter and gas. 
After the constants have been established for a given 
meter, the formula can be solved in a few seconds by 


Ao neeeesepenenene 


*Sibley Journal of Engineering, Nov. an d Dec., 1914. 
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slide rule ealculations, which is probably a quicker and 
more accurate method of solution than the graphical 
method. 


Now, with regard to desirable mixture proportions 
in throttle-controlled engines operating on liquid fuel, 
Mr. Hastings conveys the impression that the strength 
of the mixture should not vary with the throttle open- 
ing, excepting that at idling speed the mixture should 
be slightly richer because of greater dilution of the 
incoming mixture by burned gases remaining in the 
cylinder. Granting that richer mixtures are desirable 
or even necessary when the percentage of dilution is 
greater, is it not true that the percentage of dilution 
varies with the throttle opening over the entire range 
of power from idling to full load? It would seem advis- 
able, then, to vary the strength of the mixture through- 
out the entire load range in order to conform to the vari- 
ations in percentage of dilution. 

Another factor of great importance must also be taken 
into consideration, namely, variations in compression 
due to throttling. At full load, with wide-open throttle, 
the compression pressure is maximum, while at low 
loads, with throttle nearly closed, the compression pres- 
sure is very much below maximum. It is a fact, well 
established by theoretical and experimental evidence, 
that leaner mixtures can be used advantageously with 
higher compressions, while richer mixtures are required 
for lower compressions. Ignition and combustion are 
facilitated by high compression, because of diminished 
dilution, increased temperature of the mixture and 
closer proximity of the combining molecules. Upon 
what grounds, then, can it be claimed that the mixture 
for a throttle-controlled engine should be proportioned 
the same over the entire load range? 

L. A. WILSON, 
Associate in Experimental Mechanical Engineering, 
University of Illinois, Urbana, Illinois. 


HE sectional draw- 

ings accompanying 
this discription illustrates 
two forms of oil cups 
manufactured by the 
Madison - Kipp Corp., 
Madison, Wis. These 
differ from ordinary oil 
cups in that the oil is 
forced into the bearing 
under spring pressure. 
One of the oil cups has 
a reservoir of consider- 
able capacity, and _ its 
plunger is provided with 
a grip which can be conveniently taken hold of by the 
hand. 4A’ coiled spring within the reservoir forces the 
plunger against the seat. As the plunger is withdrawn 
the space below it fills with oil from the cup, and when 
the plunger is then released the spring will press it back 
and force the oil through a small valve into the bearing. 


The small oil cup, which is intended mainly for spring 
bolts, is similar in action, except that it has no large oil 
reservoir. When the plunger is withdrawn, by gripping 
the cover of the oiler, an opening in the side wall is un- 
covered, through which oil can be squirted in by means 
of a squirt can, and when the cover is then released, this 
oil will be forced into the bearing by means of the spring 
behind the plunger. 
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Standardized Working Day is an 


Unsatisfactory Solution 


That the limitation of hours of labor by general regulation does not solve 


the problem of determining the proper length for working periods is clearly 


shown by Mr. Tipper. The psychological as well as the physical conditions 


of production must be considered in each case to obtain a satisfactory 


result. 


By Harry Tipper 


NE of the subjects which in its discussion exhibits great 

confusion of thought in connection with the labor pro- 

lem, is the standardized day and the number of hcurs 
which it should comprise. In some industries, the work is still 
being operated on a ten-hour basis, and in some industries the 
eight-hour day is beginning to make some headway. Again 
the forty-four-hour week has been included in the demands of 
the labor bodies for some time, and in the future program of a 
number of these bodies the six-hour day figures. Lord Lever- 
hulme, the largest soap manufacturer in the world, himself, 
has written a good deal advocating the six-hour day. 

In all these discussions, the purpose of limiting the 
number of hours which should be spent upon a certain 
occupation has not been fully determined, and the 
premises upon which these discussions occur are as- 
sumed in many cases or do not respect the real object 
of the limitation. 


The manufacturer approaches this question of hours of labor 
upon the assumption that the shortening of the hours will 
automatically cut the production by the same proportion. The 
labor unions desire to secure for their members the shorter 
working day, but without any decrease in the pay. The govern- 
ment regulations are considering this matter from the stand- 
point of the maximum allowance which can be made without 
injuring the health of the community or nation, and the de- 
mands of the worker individually are governed by an entirely 
different set of psychological considerations. 

The relation between hours of labor and cost of production 
is an arbitrary one as it is considered by the employer of labor, 
the management and the worker. 

The number of hours which the staff of workers put 
in does undoubtedly bear a relation to the amount of 
work which they do; but without a knowledge of the 
psychological processes which govern the worker’s ac- 
tion, the condition of the particular work, the living 
conditions of the worker and other factors which enter 
into the matter this relation is a mere arbitrary assump- 
tion and not a scientific valuation. 

The difference in hourly production between the workers 
of the Bullard Machine Tool Company’s plant and workers in 
corresponding operations in the city of Bridgeport is 170% of 


the average quantity, produced per hour by the general labor 
body of that type in that city. This means that the skilled 
worker in the Bullard Machine Tool Company’s plant is actually 
producing per hour two and one-half times that which is being 
produced by men in corresponding occupations in other con 
cerns in that same locality. On that basis, if a Bullard Machine 
Department were operating eight hours per day, a worker in a 
department of some other factory in Bridgeport conducting 
the same types of operation would be required to work twenty 
hours per day at his present speed in order to equal the 
Bullard production. It is obvious that the relation between 
the number of hours and the actual production per man is not 
proportionate and that other factors have more influence upon 
the production than the increase or reduction of the number 
of hours. 


In one department of an automotive factory in Ohio during 
the war, the production of skilled operators was two times the 
average production of operators in the general industry, which 
means eight hours of work by that department per day pro- 
duced as much as sixteen hours of work would have produced 
in the average plant. This question of hours is closely allied 
with the question of change or rotation of work. The physical 
and mental fatigue accumulates much more rapidly where the 
operations are limited and highly repetitive. 


So long as the customary method of organization demands 
that one man be kept on one piece of work, the demand for 
shorter hours in respect of that work will be incessant, because 
of the fatigue which accompanies operations of this limited 
mental and physical character. Similarly there are many opera- 
tions in connection with industry which are very disagreeable 
in themselves and in respect to which the most careful atten- 
tion, to light, to air, sanitation and comfort will not entirely 
relieve the disagreeable necessities from the work. Under 
such conditions, also, the demand for shorter hours is likely 
to be incessant because the very character of the work provides 
an incentive to escape from it more frequently. In other cases 
of industry, the operation involves a physical exertion which 
on account of its regularity and amount brings about a more 
rapid deterioration of the bodily health, so that in some of these 
cases the average life of the worker in his usefulness to in- 
dustry is materially shortened. In such cases the number of 
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hours in the day demand special consideration, and increasing 
study of the matter will develop the necessities. 


All these things indicate, of course, that 

the question of hours even where it is viewed from 
the standpoint of production only, is not advanced by 
attempts to standardize it to a general dead level. The 
psychological conditions, the character of the physical 
necessities and the surrounding of the work suggest the 
advisability of a variation in the actual hours of labor 
and a variation in the frequency of relaxation periods 
for the best production results. 

Of course, the social necessities of community life, demand 
that some orderly arrangements of hours and labor be observed 
so that the relaxation period can be spent in the best interest 
of the worker, his family and his community necessities. But 
the present method of deciding upon such orderly arrangement 
is a tradition which has been the subject of hardly any analyti- 
cal study and which is not entirely suitable to the necessities 
of modern social organization. 


Lord Leverhulme in his book on six-hour day and other ques- 
tions, brings in the novel argument that the six-hour day should 
be observed in industry, in order to provide the worker with 
sufficient time to improve himself to the point of development 
that should lie before him. He also, of course, insists upon 
keeping the machine busy by multiplying the number of shifts 
so that the utmost can be secured out of the equipment and 
machinery with which the production is secured. There is no 
doubt that in large cities where the worker must travel longer 
distances to and from his work a number of hours which can 
be spent in his occupancy must be somewhat shorter if the 
social organization is to progress as rapidly as it should. The 
time actually employed in the work is the time which the 
manufacturer figures and he has not as a rule studied the con- 
ditions of living which affect the attitude of the worker on this 
point. The worker himself must as far as his other necessities 
are concerned, measure his day from the time that he leaves 
his home for his work until the time he is able to reach it 
again, because that time is taken away from his leisure social 
existence and the performance of his other social duties. 

The character of education which is provided for the worker 
in the school system and its ability to give him the funda- 
mentals for self development, must be taken into consideration, 
in determining the effect on the social organization of limiting 
the maximum hours of labor which should be asked from the 
general standpoint. 

The limitation of hours of labor by general regula- 
tion does not solve the question. It is up to the manu- 
facturer to find out what is the length of a working 
period which will provide the greatest production with 
the least *accumulated fatigue and with the greatest 
incentive for continued operation. 


This applies not only to the total number of hours of work, 
but to the length of time between the rest periods. 
In some of the factories where women workers are employed 
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to a very large extent upon highly repetitive work, it has been 
found advisable, from the standpoint of production, to provide, 
a short rest period at the end of two or two and one-half hours, 
as the curve of production dropped very rapidly in the third 
and particularly the fourth hour of the ordinary day. The con- 
nection between the number of hours which can be worked at 
maximum production and the change of work is very obvious. 
The monotonous work which is very limited in its physical and 
mental requirements, produces fatigue which carries over to 
some extent to the following day, and this fatigue accumulates, 
until a minimum pace has been set at which point the individual 
protection to the nerves and muscles is secured. Change of 
work in jobs, so that they are operated in cycles will relieve 
this accumulated fatigue and enable the worker to proceed on 
a basis more nearly the maximum in continued operation. 
The two studies should go together, and it is upon points like 
this, that the experience of the worker could be harnessed to 
much advantage in the development of more effective organ- 
ization. 


I believe the workers’ councils of all kinds, where 
they are properly directed and where they have estab- 
lished. a spirit of confidence, can be of great service to 
the executives of industrial establishments, in illumin- 
ing the worker’s relations to his job and the effect of 
that relation upon his production capacity. 


Of course, this cannot be accomplished through such ma- 
chinery unless the workers’ councils have been operating for 
a sufficient length of time to provide a common basis of under- 
standing of organization necessities, and it is probable that 
educational work on production elements, both physical and 
psychological, would be necessary in order to bring the ma- 
chinery of organization up to this point. It is obvious, how- 
ever, that the management knows little of the factors which 
enter into production and particularly those factors in respect 
to the psychological relation to the work which after all, have 
the greatest economical effect upon the cost of production. 
These factors, however, must be understood if the industrial 
organization is to continue to provide an improvement in the 
social and economic condition of the worker and, at the same 
time, produce without proportionally adding to the cost of 
the product. 


For these studies, it will, of course, be necessary to go out- 
side of the engineering text books and the books upon scientific 
management. Observation will accomplish a great deal, pro- 
viding that the observation is keen enough not to be covered by 
previous prejudices or limited by any special habit of mind. 
Observation of the workers in the individual plant, a careful 
consideration of their casual conversation, their subconscious 
reactions to a suggestion and their general attitude together 
with some study of the general psychology of the worker will 
lead an open minded and alert manager to a good many funda- 
mental facts which are related to his production necessities 
and these undoubtedly are the first necessary steps in the 
consideration of production activity in its relation to the hours 
of labor and the actual periods of work. 


Activities of the Institution of Automobile Engineers 


‘YN HE annual program of the Institution of Automobile 
i Engineers (of Great Britain) has reached this country. 
‘here will be six meetings of the Institution at London, 
one each month, until May. In addition, there will be a 
ueeting at Birmingham on January 29 and one at Coventry 
n May, while five meetings will be held by the Scottish 
Centre at Glasgow. The President’s address has already 
been read in London, Birmingham and Glasgow. 

In addition to these papers, Dr. W. H. Hatfield will read 
4 paper on The Steels Suitable for the Various Parts of an 
Automobile, having in mind the standard automobile steels 
already published by the British Engineering Standard As- 
sociation; Maj. B. H. Thomas will read a paper on the Prac- 
tical Application of Electrical Deposition for Motor Vehicle 
Repair-work, and Lieut. Col. T. B. Browne will read a paper 
aa The Design of Motor Vehicles as Affected by War Con- 
itions. 


Following is a list of papers to be presented to the Grad- 


uates Section, London Branch: ‘‘The Effect of Detail De- 
sign on the Cost of Production,’ H. B. Benny; debate on 
“Worm vs. Bevel Drive;’’ lecture on ‘‘Steam Vehicles,’”’ Thos. 
Clarkson; Steering Gears, F. R. Cowell; Magnetos, C. A. 
Chappell; The Use of Benzol, W. D. Pile; The Chemical and 
Physical Properties of Iron and Steel, W. W. Denbow. 

The following papers will be read before the Graduates 
Section, Coventry Branch, during the session: Automatic 
Manufacturing Machines, R. V. Newton; Elimination of 
Noise on Motor Vehicles, H. Norris; Discussion on Olympia 
1919, Epicyclic Gearing in Automobile Practice, D. L. Prior; 
Ford Methods, A. Tilt; Road Illumination for Motor Ve- 
hicles, L. Griffiths; some W. D. Vehicles under abnormal con- 
ditions, C. J. Fisher; Battery vs. Magneto Ignition, A. Verry; 
A Critical Survey of Detail in Current Engine Design, F. 
Veals; Design of Gearbox for Commercial Vehicles, E. Caud- 
well; Non-rigid Airships, B. W. Barlow; Valve Operating 
Mechanisms, Their Effect in Timing, C. P. Wedmore. 
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British Civil Aviation 


N a report covering the first 6 months of civil avia- 

tion in England, Col. F. H. Sykes says: “It may 
be questioned whether civil aviation in England is to be 
regarded as one of those industries which is unable to 
stand on its own feet, and is yet so essential to the 
national welfare that it must be kept alive at all costs. 
If this question is answered in the affirmative, there ap- 
pear to be three methods of assisting it :— 

(1) By means of direct Government subsidies—it is 
in this way that France has decided to act, and 18,000,000 
francs have already been earmarked for this purpose. 

(2) By recognizing that at the beginning the British 
aircraft industry cannot stand on its own feet, and that 
to ensure its existence, although foreign to usual British 
practice, some form of direct Government assistance, 
probably in the shape of a grant to approved aerial trans- 
port companies for mileage and weight carried, is a 
necessity. 
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(3) By following the principle usually accepted 
this country, that if an industry is to survive it must 
stand as nearly as possible by itself, and that a policy 
of “doles” is unsound. In this case the assistance given 
would take the indirect form of the provision of cer- 
tain “key” aerodromes and shed accommodation at home 
and on the Empire routes, and the collation and issue 
of information, including meteorological data, and the 
provision of communications. 

The problem is how best to tide over the difficult 
transition period through which we are passing. Ad- 
hesion to the British principle of independent private 
enterprise will undoubtedly be right eventually, but if 
a limited industry is to be maintained—as it must be 
to meet the requirements of the Royal Air Force—it 
is for consideration whether it will not be necessary 
to adopt a combination of (2) and (3) above. 


Front Brakes for Motor Trucks 


WRITER in Camion et Tracteur, suggests that i 

would be advantageous to mount front brakes o1 
commercial vehicles. He says that in motor trucks, whe 
empty, the weight is usually about equally divided 
tween front and rear axles, and if brakes were fitted t 
the front wheels they would double the braking powe1 
Another fact which makes front brakes very desirable 
is that in descending a steep hill some of the weight i 
transferred from the rear to the front axle. In moto 
trucks the center of gravity is generally much higher 
than in touring cars, and this tends to cause a greate! 
shifting of weight in descending a grade. In conclusion 
it is pointed out that the firm of Isotta-Fraschini has 
brought out a small truck equipped with brakes on al 
four wheels. 


Car Sales in India 


HE French consul writes from Calcutta that sinc: 

the end of the war business in India has picke: 
up considerably. The Americans, and particularly th 
Ford Co., are making a strong effort to capture th« 
market. The price at which the Ford is sold, 2,75( 
rupees, defies all competition. There is a large servic 
building with a full stock of repair parts in Calcutta 
and the Ford Co. is now erecting a sales building there 
also. On the other hand, the Indian Government plans 
to place on the market 20,000 automobiles which were 
used by the army in Mesopotamia. This will probably 
tend to depress prices and retard importation. Accord 
ing to an apparently well founded rumor the Indian 
Government intends to levy a duty of 25 per cent on 
all automobiles of foreign manufacture. 


The Death of M. de la Meurthe 


ROM Paris comes the announcement of the death 

of M. Deutsch de la Meurthe, president of the 
Aero Club of France. Duetsch was a wealthy petroleum 
refiner, who did much for the development of motoring 
and other sports in France by the donation of libera' 
prizes. 
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Greetings! 


HE date of this issue suggests many things to all persons. Most per- 

sons admit the value of a sentimental season to break the monot- 
ony of business routine and only a few of them have been converted to this 
idea, as was old Scrooge. It is born with most of us. The return of the date, 
to most of us, suggests the days when we were younger. 


To the automotive industry, the day and the season seem to have a 
peculiar significance. In addition to the rewards of a year’s work almost 
done, there is always the feeling that the season’s work is almost past and 
the anticipation that this season’s work will rank well in comparison with the 
work of others when it is put on display early in the new year. There also 
is the anticipation of the reunion days to come when the hosts gather for 
the shows, the scientific meetings, the sales meetings and the general good 
time and for the planning for the busy production and selling season to 
come. 


This year, especially, should the automotive industry have a good 
Christmas, for never did the coming year hold for an industry a _ better 
prospect than it does at this season. 


This year the Automotive Industries’ staff feels peculiarly akin to the 
workers in the industry. For during the recent months we have been working 
under conditions that are akin to those of the designers and construction 
engineers. We have had many troubles of our own in getting out our maga- 
zine and at time we have had to grapple with problems that had no prece- 
dent. But we have at all times been hopeful and we have had a confi- 
dence in our readers and ourselves that could not be shaken. 


We are looking forward to the show season as the period when we will 
have all of our work of the last months before our public and we will be 
ready to go into the new season with our specifications sheet filled in. 


The conditions are such, at this writing, that we do not know exactly 
when this message will be read, so we cannot properly phrase the tense. But 
we are going to say it: 


We wish to all members of the industry, and all fellowmen, a happy 
Christmas and a properous New Year. 


If you read this a bit late, remember that we held the sentiment long in 
advance and that we were confident that this sentiment was returned, just 
as much as though we had heard you say it. 


We are going a step further, and say that we sincerely haope that the 
season just past has brought each and every reader just a bit closer in touch 
with his associates, and that our best hope for the year that is before us all 
is that the relations of employer and employee may become more and more 
on the Christmas basis, so that each may be fearless and confident in dealing 
with the other. 
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Factories Face Closing Unless 


Steel Supply is Amalgamated 


Reserve Stocks Which Maintained Industry on 
Complete Production During Strikes Are 


Now Depleted and New Supply Is 
Three Months Behind 


DETROIT, Dec. 24—No stone will be 
left unturned in the automobile plants 
in the effort to locate every scrap of steel 
in the yards. It is no exaggeration to 
say the majority of factories in the De- 
troit district are face to face with the 
critical situation which two months ago 
was predicted for the beginning of 1920 
when the reserve stocks would have been 
exhausted. 

The reserve stocks are exhausted or 
nearly so. No attempt is made to deny 
that fact. The new year rapidly is ap- 
proaching and the outlook is troubling 
many of the executives of automobile 
factories which lack long-time business 
relations with steel manufacturers or 
strong friends at court to push their 
appeals. 

While it would be hardly fair to as- 
sume wilful misstatement of fact with 
regard to conditions at the various plants, 
the optimistic statements dealt out by a 
majority of officials are traceable to over- 
zealousness or unwillingness to acknowl- 
edge a lack of foresight that permitted 
present conditions to arise. 

Certain it is that many of the manu- 
facturers actually are operating with the 
constant fear that the next day may bring 
conditions that will interrupt production 
schedules if not actually compelling a 
shut-down for lack of material. The pur- 
chasing agent of one of the largest auto- 
mobile factories in Detroit, in a state 
ment to AUTOMOTIVE INDUSTRIES, declared 
it was a hand-to-mouth existence with 
many manufacturers, with the odds 
greatly in favor of their being forced to 
suspend operations temporarily. 
CRITICAL POINT REACHED 

“The man without pretection of an or- 
der placed at least six months ago may be 
able to scratch through, but it will be 
a mighty close shave,” said J. H. Main, 
purchasing agent of the Cadillac Motor 
Car Co. “The situation today with all 
reserve stocks depleted is infinitely worse 
than at any time since the strike began 
in Sertember. As far as our own plant 
is concerned we still are in fairly good 
shape and long ago protected ourselves 
with advance orders.” 

C. F. Ritchie, purchasing agent of the 
Detroit Pressed Steel Co., said there was 
a serious shortage in the steel market 
and that it would continue critical 
throughout the first quarter of 1820 at 
least. While the mills are working with 
the full labor complement, he said there 
was lacking the productive effort to in- 
sure 100 per cent output. 


Announcement of the United States 
Steel Corp. prices for 1920 are awaited 
eagerly by industry generally. Whisper- 
ings among the independents, who await 
the corporation’s announcement before ad- 
justing prices, fix the increase at from 
35 to 40 cents. Some automobile manu- 
facturers predict a much higher raise. 
Ritchie, whose views on steel are looked 
upon as mest nearly authoritative by 
Detroit interests, would make no predic- 
tion as to the new price, but declared it 
his belief it would not be under 50 cents. 

Ritchie said his company was well pro- 
tected, but admitted that conditions in 
many local plants were grave and ex- 
pressed inability to mark out a course 
that might be pursued ta enable them to 
weather the rough journey during the 
next few months. 

PRODUCTION LOSS 20 PER CENT 

Conservative estimates place the actual 
loss in the steel output for 1919 as a re- 
sult of the strike at 20 per cent. That 
figure however is too low according to a 
number of automobile manufacturers who 
responded to letters sent out by F. J. 
Haynes, purchasing agent for Dodge 
Brothers. Although his company is well 
supplied with steel and wields a strong 
influence with manufacturers, by reason 
of the enormous consumption of the 
Dodge Brothers plant, Haynes wrote to 
eight manufacturers asking their views 
with regard to the conditions of the steel 
industry with relation to the effect on 
automobile manufacturing. 

The reply in every instance, according 
to Haynes, fixed the actual loss at 25 per 
cent of the 1919 business. 

“That means,” said Haynes, “simply 
that the steel manufacturer goes into the 
year 19820 with a large per cent of the 
business fer the last quarter of 1919 on 
his beoks. Naturally his first effort will 
be to clean up his back orders and by the 
time he has completed the task he will 
find himself approaching the second 
quarter of 1920 with orders’ for 
the first of the new year, in a great meas- 
ure unfilled. 

“Straining every energy, the steel 
manufacturers will find it impossible, I 
believe, to catch up with the procession 
and put back into our yards the pre- 
strike reserve stocks for a year at least. 
In many instances automobile manufac- 
turers had the foresight to fortify them- 
selves against the strike which to me had 
appeared inevitable for months before the 
storm broke. ‘They laid in surplus stocks 
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that have tided them over without inter- 
ruption and in some cases they have 
divided with the less fortunate brother 
who from lack of foresight or some other 
reason had failed to build up his reserve. 
Those cases, however, were rare and con- 
cerned chiefly the effort of manufacturers 
to help the parts builders to keep going 
as a matter of self preservation.” 


PREMIUM OFFERS GO BEGGING 

Some idea of the gravity of the situa- 
tion is revealed in the efforts of some 
automobile manufacturers to get steel 
regardless of the price, and it is a well- 
known fact that some of them have re- 
lied upon the bonus or premium plan to 
get material. So eager have they been to 
get steel at all hazards they have offered 
premiums as high as $20 a ton for sheets, 
the aggregate in premiums alone, accord- 
ing to an automobile manufacturer, being 
sufficient to make the annual income of 
the steel industry of Carnegie’s day ap- 
pear small. 

As a rule the larger steel manufac- 
turers are side-stepping this class of busi 
ness, leaving it to the smaller mills, while 
they devote their energies to overcoming 
the production deficit and at the same 
time caring for established accounts in 
order that their good customers may con 
tinue business without interruptions 
Even the smaller mills are hesitating to 
grab at the premium bait, for they, too, 
are under obligations to old customers. 
whose demands will keep them busy. 

The apparently prevalent and at the 
same time absurd idea that a resump 
tion of manufacture would find steel mills 
in position to take care of all demands 
resulted in the steel manufacturers be 
ing literally swamped with orders fo: 
finished iron and steel of all kinds which 
they were not in position to take car 
of. So anxious have been purchasers that 
in a number of cases steel consignments 
varying up to car-load lots have been 
shipped by express. 

“The fellow that had failed to fill his 
vard and nurse his stock found himsel! 
compelled to resort to such measures i! 
his extremity,” Haynes continued. “Ané 
he is a long way from being out of th: 
woods now. The coming year is goin: 
to be particularly hard for any firm tha! 
is not well protected at the source on th: 
basis of long-standing business relation 
or which is not well represented by in 
fluential friends in the industry. 


BODY BUILDING STEEL SHORT 


“While there is a shortage of all kinds 0! 
steel, the sheet situation is felt most keen 
ly. But where the rub comes in is in th: 
highly-finished sheet steel for body build 
ing. With black sheets 100 per cent go00c 
and the highly-finished product runnin: 
to three grades, there naturally will b: 
a tendency with some manufacturers to 
content themselves with the black produc- 
tien, eliminating the element of chance 
in the highly-finished product. 

“An added feature that must not be 
overlooked is the fact that the mills are 
not up to 100 per cent production and 
will not be for a long time. The indi 
vidual productive capacity is not aroused 
as before the war.” 
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FORD EMPLOYEES GET 
$10,000,000 BONUS 


Are Also Granted Right to Sub- 
scribe to Company's Invest- 
ment Certificates 





DETROIT, Dec. 26—Plans for the dis- 
tribution of $10,000,000 in bonus money, 
to its 90,000 employees, have been an- 
nounced by the Ford Motor Co., and 
will be carried into effect immediately. 
The bonuses range from $50 to $270 and 
will be paid in cash to employees ac- 
cording to their daily income and the 
length of time in the continuous em- 
ploy of the company. 

Following is the scale in accordance 
with which the bonuses will be dis- 
tributed to employees on daily wage and 
on salaries of less than $250 a month. 

Men hired prior to Oct. 1, 1914—$6 a 
day men, $150; $6.40 men, $160; $6.80 
men, $170; $7.20 men, $180; $7.60 men, 
$190; $8 men, $200; $8.40 men, $210; 
$8.80 men, $220; $9.20 men, $230; $9.60 
men, $240; $10 men, $250; $10.40 men, 
$260; $10.80 men, $270. 

Men hired prior to Oct. 1, 1915, range 
from the $6 a day man who received 
$130 bonus, to the $10.80 man who re- 
ceived $250. 

Men hired prior to Oct. 1, 1916; $110 
to $230. 

Men hired prior to Oct. 1, 1917; $90 
to $210. 

Men hired prior to Oct. 1, 1918; $70 
to $190. 

Men hired prior to Oct. 1, 1919; $50 
to $170. 

The distribution of profits with wages 
will continue as in the past, in accord- 
ance with a plan in effect since Jan. 
12, 1914. In addition to this the com- 
pany plans to distribute a bonus an- 
nually, if in the judgment of directors, 
the earnings permit. 

Coincident with the bonuses, the com- 
pany announces its intention to offer 
Ford Investment Certificates, in which 
those employees who wish to share in 
the profits of the company may invest a 
certain portion of their incomes. The 
certificates will be issued in $100, $500, 
and $1,000 denominations. They are non- 
negotiable and non-assignable, and only 
versons in actual and active employ of 
the Ford company will be permitted to 

old them. 

Thecertificates bear a guaranteed annual 
interest of 6 per cent and in addition fur- 
ther payments may be made semi-annual- 
ly at a fixed rate if earnings permit. In 
case of the death of an employee cer- 
tificates become payable at once to his 
personal representative, plus interest, 
but the company reserves the right to 
require thirty days’ notice in writing of 
the intention of an employee to demand 
payment of certificates. A certificate 
standing in the name of a deceased em- 
ployee may continue, at the discretion 
of the company, to draw interest and 
Payments for his dependents. 
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So as not to discourage the savings 
habit or tempt employees to withdraw 
any savings accounts to buy certificates, 
the company will permit the purchases 
of certificates only up to an amount 
equal to one-third of the employees’ sal- 
ary. The employee can, however, use 
all of his bonus money for investment in 
certificates, if he so desires. The right 
is reserved by directors of the company, 
to take up for cash at any time, and on 
stipulated terms, any or all certificates 
held by employees. 

Speaking for the Ford organization, 








Publication of this issue of 
Automotive Industries has been 
delayed until Jan. 5 by condi- 
tions over which the publishers 
have had no control. Further 
issues will be forthcoming as 
rapidly as they can be printed. 




















Charles W. Browning, publicity director, 
said of the company’s plans: 

“Within the last year Henry Ford and 
his son Edsel have acquired full and 
complete ownership and control of the 
company. This end was sought with the 
sole purpose in mind of so shaping the 
policy of the company that the men in 
its employ may participate to a greater 
extent than ever before in its prosperity. 

“The idea underlying the Ford plan is 
that justice is greater than charity; that 
instead of spending money on men and 
for men in so-called philanthropic ways, 
it is better to give them the opportunity 
to work at a wage that enables them to 
live like men, without charity and by 
their own efforts to provide for their 
families and their future and in addition 
to their wage to give them a share in the 
prosperity of the company. There is no 
charity in it.” 


POUGHKEEPSIE TO SHOW 

POUGHKEEPSIE, N. Y., Dec. 22— 
Poughkeepsie’s annual automobile show, 
under the auspices of the Poughkeepsi2> 
Auto Club, will be held in the armory, 
Feb. 9 to 14. George A. Coleman will 
be manager. 

ST. JOSEPH SHOW SET 

ST. JOSEPH, MO., Dec. 22—The an- 
nual automobile show of the St. Joseph 
Automobile Show Association will be 
held in the auditorium, Mar. 1 to 6, under 
the direction of John Albus. 


CEDAR RAPIDS DATE SET 
CEDAR RAPIDS, IA., Dec. 22—The an- 
nual automobile show by the Linn 
County Motor Trades Bureau will be held 
in the Auditorium, Cedar Rapids, from 
Feb. 9 to 14. 








SALT LAKE CITY SHOW SET 
SALT LAKE CITY, Dec. 22—tThe an- 
nual Salt Lake City automobile show 
will be held Feb. 9 to 14, under the 
management of W. D. Rishel. 
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Make Turbine Drive 


for Passenger Cars 

NEW YORK, Dec. 18—The manu- 
facture of a turbine drive for passen- 
ger cars has been undertaken in New- 
ark, N. J., by the Radcliffe Turbine 
Drive Co., Ine., with offices at 177 
Broadway, New York. The company 
already has a considerable force of men 
that work in the New Jersey factory, 
and expects to have its product on the 
market in March next. 

The turbine drive, according to its 
inventor, C. R. Radcliffe, will be man- 
ufactured for trucks later on. The ap- 
pliance will be shown at the New York 
and Chicago shows. 

Arthur M. Day, recently returned from 
service with the American Expedition- 
ary Forces, is president of the com- 
pany. 


LANCASTER SHOW SET 
LANCASTER, O., Dec. 22—The annual 
automobile show of the Fairfield County 
Auto Trades Association will be held in 
the Sherman Memorial, Lancaster, from 
Jan. 22 to 24. W. H. Payne, of Colum- 
bus, O., will manage the show. 


ARRANGE DES MOINES SHOW 

DES MOINES, Dec. 22—The eleventh 
motor show of the Des Moines Auto- 
mobile Dealers’ Association will be held 
Feb. 16 to 21, under the management 
of Dean Schooler and C. G. Van Vliet. 
The show will be held in the Ford fac- 
tory where 113,000 sq. ft. of floor space 
will be available. Automobiles, trucks 
and equipment will be shown. 


SAN FRANCISCO SHOW SET 
SAN FRANCISCO, Dec. 22—The 
Fourth Annual Pacific Automobile 
Show will be held Feb. 21 to 28 in the 
Exposition Auditorium under the aus- 
pices of the Motor Car Dealers’ Asso- 
ciation of San Francisco. G. A. Wahl- 

green has been appointed manager. 


SET SPRINGFIELD SHOW 

SPRINGFIELD, MASS., Dec. 22— 
Springfield’s annual automobile show 
will be held in the auditorium, March 
1 to 6, under the auspices of the 
Springfield Automotive Dealers’ Asso- 
ciation. Robert H. Clark has been 
selected as manager. 


TO SHOW NEW TRUCK 
DETROIT, Dec. 17—The latest model 
Air-O-Flex truck will be completed Jan. 
1, according to announcement of G. M. 
Walker, Jr., president of the Air-O-Flex 
Automobile Corp. 








OPENS NEW YORK OFFICE 

NEW YORK, Dec. 20—Announce- 
ment is made that Theodore F. Mac- 
Manus, Inc., will establish offices in 
New York after Jan. 1, retaining its 
central offices in Detroit. McManus 
will continue as advertising counsel of 
the Republic Truck Co., Inc., and Tor- 
benson Axle Co: 
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FRANCE CONTRACTS 
FOR SURPLUS TOOLS 


Commission Will Select $25,- 
000,000 W orth of Army’s 
Machine Stock 


WASHINGTON, Dec. 22—The director 
of sales of the War Department has en- 
tered into a contract with France, under 
which that government will be permitted 
to purchase $25,000,000 worth of surplus 
machine tools. The French government 
is to pay for the tools in ten years, 5 per 
cent bonds, which at maturity, are pay- 
able in dollars at Washington in gold 
coin of the United States. 


Developments Large on 
Lincoln Highway 


NEW YORK, Dec. 23—A recent report 
of the Lincoln Highway Association, 
shows that gigantic strides were taken in 
1919 in the development of America’s 
first transcontinental road, and that the 
plans for 1920 promise even greater de- 
velopment. 

More than $9,000,000 has been invested 
in the various states on the highway dur- 
ing the year, according to the associa- 
tion’s figures. In the majority of states 
federal aid has largely augumented the 
state and county funds, the route having 
been established as a federal aid road to 
be improved directly under the inspection 
of the Government for more than three- 
quarters of its total distance between 
New York and San Francisco. 

Expenditures in the various states for 
new construction, reconstruction and 
maintenance included: 

PN ickviccacneuxdtues $1,383,572.00 


PORMGVIVATUIR «6 cc cccccisee’ 1,418,169.28 
ME honk aint a au i eeecaleweiaure 1,903,708.10 
EE eee ee 742,218.30 
DEE nde yi. gom ep adeeea eats 1,430,120.28 
RR eet aras x a nacdine wa ea eens 256,899.29 
DD i crvatnrnpeannewnen 613,025.00 
ME” sca Sawa cemeana eran 127,009.94 
0 Ee eer ree ee 225,528.54 
STOTT TT 411,049.58 
II: 5 i.icdta dgsne enone 375,500.00 


$8,886,800.31 

To this must be added much of the 

county construction and maintenance 

work and city paving for which it is im- 

possible to get accurate detailed figures. 

Conservative estimate places this amount 
above $500,000. 


DAYTON SHOW IN JANUARY 

DAYTON, O., Dec. 20—Dates for the 
annual Dayton automobile show have 
been tentatively set for Jan. 12 to 17. 
The show will be held in Borchers 
Auto Co.’s new building and will be 
under the direction of the Dayton Auto 
Trades Association. H. C. Phelps is 
director and B. J. Borchers chairman of 
committees. 
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New Type of Metal Airplane 


Here’s a view of the pilot’s scat and cabin of the Junker metal airplane, for 
which the Germans cluim a new altitude record for a machine bearing pas- 


sengers. 


Navy Calls Army 
Air Witness Unfair 


WASHINGTON, Dec. 19—Secretary of 
the Navy Daniels has protested to the 
Secretary of War and to Chairman D. R. 
Anthony of the House Military Commit- 
tee, against certain testimony given by 
Brig. Gen. William Mitchell, of the Army 
Air Service, and two of his assistants, 
which interferes with and discredits the 
business and policies of the Navy Depart- 
ment on the subject of a separate naval 
air service. 

Daniels in his letter to Secretary Baker 
says: “This reply is simply an expres- 
sion of opinion on the part of General 
Mitchell, which however, is incorrect. 
The majority of the aviators of the regu- 
lar Navy are united in opposition to the 
United Air Service as has been proposed, 
which is regarded to be fallacious in con- 
ception and hence unworkable in prac- 
tice.” 

Daniels calls special attention to the 
fact that the Army was trying to get hold 
of the German dirigible L-72 in violation 
of the agreement that there should be no 
duplication of effort on the part of the 
Army and Navy. Also it is pointed out 
by Daniels that Maj. F. D. Foulois is 
quoted as having said that he by “acci- 
dent” discovered that the Navy was 
starting in Paris a separate bombing of- 
fensive against the German submarine 
bases. Daniels says that whatever was 
done was with the approval of General 
Pershing and A. E. F. headquarters. 


DENY TRUCK RUMOR 
NEW YORK, Dec. 22—The Willys- 
Overland Co., Toledo, has denied the 
rumor, prevalent in the trade circles 
for the past few weeks, that company 
is planning to bring out a light truck. 


TRENTON SHOW IN MARCH 
TRENTON, N. J., Dec. 20—Trenton’s 
annual automobile show will be held 
March 20 to 27 in the armory under 
the auspices of the Trenton Automobile 
Dealers’ Association. It will be under 

the management of John L. Brock. 


It attained an altitude of 6,750 meters with eight passenyers 


Manufacturers Seek 
Sites in Canada 


TORONTO, Dec. 22—Dodge Brothers 
will erect a Canadian plant either at 
Weston (a surburb of Toronto) or Wind- 
sor during 1920. A score of other Ameri- 
can automotive companies, several Eng- 
lish ones, and Fiat of Italy are reported 
to have purchased, or to be searching for 
sites in Ontario for plants. Commerce 
Motor Car Co. will start building immedi- 
ately in Windsor. Fiat has decided on 
Toronto for the location of its imperial 
assembly plant. 

Whether Walkerville or Oshawa (if 
either) will get the Cadillac and Scripps- 
Booth plants is a matter of controversy in 
trade circles. Paige, also Hupp, as far as 
can be ascertained, has not decided on 
the location of a Canadian factory though 
the propinquity of the Ontario border 
cities along the Detroit river to parent 
plants is not likely to be overlooked. 


GRAND RAPIDS SHOW SET 

GRAND RAPIDS, MICH., Dec. 20— 
The annual automobile shows of the 
Automobile Business Association will 
be held Feb. 23 to 28, and March 1 to 
6; the first week being for passenger 
cars and the second for commercial 
vehicles. The show will be held in the 
Furniture Exposition Building and will 
be under the management of M. D. 
Elgin. 


E-B MANAGERS MEET 
ROCKFORD, ILL., Dec. 20—Repre- 
sentatives fom 15 branches of the Em- 
erson-Brantingham Implement Co. at- 
tended the fifth annual sales conven- 
tion of the company held at the general 
offices in Rockford, Dec. 16-20. A. T. 


Jackson, vice-president and general 
salesmanager, was chairman of the 
convention. 


Associated with the conference were 
the assistant managers, credit and col- 
lection managers, works managers and 
members of the E-B development club. 
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DETROIT RESUMES 
CAPACITY OPERATION 


All Plans Again Under Full 
Headway Following Fuel 
Ban Removal 


DETROIT, Dec. 17—With the return 
to work today of the last of the em- 
ployees of the Studebaker Corp. of 
America and the Hayes Manufacturing 
Co., idle since the fuel ban was placed 
yn. the atuomobile industry, all plants 
now are operating full shifts on normal 
schedules. More than 70,000 men in 
the industry were thrown out of em- 
ployment for periods ranging from one 
to ten days, the loss in wages alone be- 
ing estimated at between $1,500,000 
nd $2,000,000. 

The actual loss to the manufacturers 
innot be computed with any degree of 
ertainty. The loss of business to man- 
ifacturers and dealers, whose custom- 
rs gave up all thought of buying cars 
with the fuel ban delay, retarding pro- 
duction already far behind the demand, 

and the loss of highly-trained mechan- 
ies, lured to more favored cities, will 
fall heavily. 

President Dow of the Detroit-Edison 
Co. announced that continued opera- 
tion of Detroit industries was con- 
tingent on the railroad and fuel ad- 
ministrations making good their prom- 
ises to have a normal supply of coal 
moving into Detroit by Saturday. The 
power company is nearing rock bottom 
with its fuel supply but has been as- 
sured that the normal daily shipment 
now is in transit from the mines and 
promised daily deliveries on the pre- 
strike basis. 


LINK SERVICE STATIONS 
NEW YORK, Dec. 20—In order bet- 
ter to meet the service needs of Buick 
owners in the metropolitan district, the 
Buick Motor Co. in New York has be- 
£un the organization of a chain of 
service stations in Manhattan, the 
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Bronx, Brooklyn and northern New 
Jersey to be operated directly under 
the management of the New York com- 
pany. The stations will be conducted 
under the name of the Buick Author- 
ized Service, Inc., which will be a de- 
partment of the general organization 
in New York. 

The Buick management has been 
working quietly on the plan for several 
months and has twelve service stations 
in operation or about to be opened. 


Bootlegging Cars 
Released by Courts 


CHICAGO, Dec. 20—Trucks and mo- 
tor cars seized while carrying liquor 
cannot be confiscated in the enforce- 
ment of the search and seizure law in 
Illinois, according to a decision handed 
down this week by the Illinois Supreme 
Court. The court held that part of the 
act illegal which called for confiscation 
of motor vehicles engaged in unlawful 
transportation of liquor and by this ac- 
tion automatically released _ several 
score of trucks and cars now being 
held by authorities, at the same time 
cancelling bonds which were put up by 
other owners to secure the release of 
their vehicles. 


NEW AIR SERVICE BILL 

WASHINGTON, Dec. 19—The estab- 
lishment of an airplane mail service 
between Pittsburgh and Kansas City 
would be authorized by a bill intro- 
duced by Congressman Kelley of 
Pennsylvania. The bill also authorizes 
the operation of air-mail service at such 
additional points between these two 
cities as might be arranged for by the 
Postmaster General. 


1920 OFFICERS NAMED 

AKRON, O., Dec. 22—Officers elect- 
ed for 1920 by the Akron-Williams Co. 
are: F. E. Holcomb, president; S. F. 
Ziliox, vice-president; G. Carl Dietz, 
treasurer; William J. Slater, secretary 
and assistant treasurer; Charles Rey- 
mann, Charles Herberich and A. W. 
Burnett, additional directors. 
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Entry Blanks Out 


for Indianapolis 
INDIANAPOLIS, Dec. 20—Entry 
blanks have been mailed for the Sev- 
enth International 500 Mile race on the 
Indianapolis Speedway, Monday, May 
31, 1920. The 1920 race will be the 
first to be held under the new Speed- 
way rules limiting competition to cars 
of 183 cu. in. piston displacement. 
Since the preliminary conditions of 
the race were announced, some time 
ago, modifications have been made low- 
ering the weight of eligible cars from 
1,700 to 1,620 lbs., and making right 
hand drive optional instead of com- 
pulsory. The weight reduction was put 
into effect in order to make the Indian- 
apolis racing rules conform with those 
of the Grand Prix de France, scheduled 
for Le Mans next fall. 


PLAN TORONTO SHOW 

TORONTO, Dec. 22—If the Ontario 
Motor League is successful in securing 
the Toronto Armories for a show there 
will be a motor show here, probably in 
February. The Toronto Automobile 
Trade Association has induced the 
league to use its good offices with the 
military authorities. It is felt, in view 
of the prodigious war time _ service 
rendered by the league, that the mili- 
tary authorities will meet their request. 


HEADS CANADA BRANCH 

DETROIT, Dec. 22—R. H. Jeffers, 
manager of the Detroit branch of the 
Firestone Tire & Rubber Co., has been 
named general manager of the new 
Firestone factory at Hamilton, Ont., 
where operation is promised within five 
months. Announcement of the plan to 
establish a plant at Hamilton was made 
some time ago. The Canadian company 
will have a capital of $5,000,000 and 
the new plant will have an output of 
3,500 tires a day, 2,000 persons being 
employed in their manufacture. 








Great Collection of Automobiles in American Camp in France 


This is a photograph of the great automobile parkin the American camp of Romorantin, France, show- 
ing hundreds of ambulances and trucks falling to pieces from prolonged inactivity and exposure, after 


having completed a valiant tour or duty during hostilities. 








1288 


TOWNSEND SUBMITS 
NEW HIGHWAY BILL 


Provides for Federal Commis- 
sion to Plan and Build 
National System 


WASHINGTON, Dec. 22—A revised bill, 
for the establishment of a National High- 
way System and the creation of a Federa! 
Highway Commission, has been _ intro- 
duced in the Senate by Senator Town- 
send. The bill, which closely follows th2 
earlier bills which intrcduced by 
Senator Townsend for the same purpose 
would create a Federal Highway Commis 
sion of five commissioners appointed by 
the President with the consent of the 
Senate, each being appointed with regard 
to the geological conditions of the United 
States and under the provision that not 
more than three commissioners shall be 
members of the same political party. 

The Commission will establish, con 
struct and maintain a national system o* 
highways compcsed of connecting inter 
state roads which shall be the most prac- 
ticable routes and constructed with con- 
sideration for the location of agricultura’ 
and industrial production centers. Th2 
system may include the highways con 
necting water ports and the highways of 
Mexico and Canada. They will not in 
clude highways in a municipality with a 
population of 5,000 or more. 


were 


The commission will have authority to 
the and maps 
either directly or through contract with 

highway departments, will have 
power to hire labor and purchase 
and maintain equipment and 
will work co-operatively with state high- 
departments in the 
highways. 


make necessary surveys 
state 
the 

supplies 


Way selection of 


APPORTIONMENT TO STATES 
A portion of the national highway sys- 
tem in each state shall be equal to 1 per 


cent of the total highway mileage in 
each state where that will suffice to of- 
fer at least two highways ccnnecting 


with the national highways in adjoining 
states. Where it will not be sufficient 
the commission will have the power to 
increase the mileage of the national sys- 
tems as much as is necessary to provide 
two such highways. It may select any 
highway or part of a highway for its na- 
tional highway system that has been 
constructed by the state or county mu- 
nicipality. 

In consideration of the benefits to be 
derived by each state from the establish- 


ment of a national highway system it 
will be a condition preceding construc- 
tion of the highways selected for the 


national system that the existing right of 
way of a highway will be transferred by 
the state to the United States govern- 
ment. Permission is given to railroads 
or canal companies to convey property 
to the government for the purpose of 
this act if it has been acquired by grant 
from the United States. 
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Provision is made to allow the transfer 
of public lands or reservations belong- 
ing to the United States when they are 
reasonably necessary for the establish 
ment of a national system. 


PROVIDES SPECIFICATIONS 


The use of only such durable types of 
surface and materials as will adequately 


meet the future traffic needs is author- 
ized, and the commissicn will have the 
authority and. power to determine the 


types of construction, methods and main- 
tenance. All highways in the national 
system unless impractical because of 
physical conditions, excessive cost or 
legal obstacles shall have a right of wa- 
of not than 66 ft. in width and a 
wearing surface of an adequate width ot 
not less than 20 ft. 

The bill will transfer the powers and 
duties relating to highways or public 
roads, now in the hands of the Bureau of 
Public Roads, Department of Agriculture, 
together with the various employees and 
appropriations, to the Federal Highway 
Commission. 


less 


Appropriations authorized by the act 
include $50,000,000 which will become 
available immediately, $75,000,000 for 
the fiscal vear beginning July 1, 1920, 
and $100,000,000 for each of the three 
succeeding fiscal years, in all $425,000,00) 
will be available until expended. Not 
more than 5 per cent of the appropria 
tion may be used for administering the 
provisions of the act. 

The bill is now 
for post offices and post 
sideration. 


before the committee 
roads for con- 


Detroit Plans 100 
Buses in Spring 


DETROIT, Dec. 18—Henry M. Leland, 
of the Lincoln Motor Co., stressed the 
need of motor buses to relieve the De- 
troit transportation problem at a mass 
meeting in the Board of Commerce, 
declaring skilled employees were leaving 
the city daily on account of insufficient 
transportation facilities. He declared he 
lost an excellent worker last week be- 
cause the man lived five miles from his 
plant and was dependent on inadequate 
street car servicee. He expressed the 
hope that surface lines would be atol- 
ished entirely in favor of subways with 
motor buses taking care of the short 
jumps in the downtown section. The 
motor bus was advocated by other civic 
leaders and the plan to put 100 in opera- 
tion in the spring appears assured. 


PROMOTE TRIESTE SALES 


WASHINGTON, Dec. 18—There will be 
an excellent opportunity for American 
exporters to display their goods at the 
permanent samples exhibition to be held 
at Trieste under the auspices of the 
Chamber of Commerce, according to ad- 
vice received from Consul O’Hara. The 
special building to be erected for this 
purpose will be ready for occupancy next 
summer. 
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Name Pan American 
Conference Groups 


WASHINGTON, Dec. 22—Group com 
mittees have been appointed by Secretary 
Glass of the Treasury Department to take 
part in the second Pan American Finan- 
cial Conference which will be held in 
Washington Jan. 12 to 17, 1920. These 
committees will join with the secretary 
in consulting the Ministers of Finances 
and other official delegates sent by the 
Latin-American governments, and will sit 
in executive session with the Latin 
American delegation during the confer 
ence. 

Henry Ford and E. N. Hurley are two 
of the members of the committee which 


will meet with the representatives of 
Argentina. John J. Raskob of the Gen- 
eral Motors Corp. is a member of the 
committee which will confer with the 


Chilean delegation. R. C. Haskins of the 
International Harvester Co. will sit with 
the committee meeting the Colombian 
representatives. Samuel P. Colt, U. § 
Rubber Co., will serve on the committee 
conferring with the Honduras representa- 
tives. 


CEYLON CUTS DUTIES 
IMPORTED CARS 


ON 


WASHINGTON, Dec. 18—Ceylon 


should be an excellent market for 
motor cars following the radical cut 
in important duties. The progressive 


increase of the import duty during the 
war period, which finally reached a 
100 per cent duty, severely curtailed 
and finally accomplished the desired 
purposes of practically prohibiting 
such importations, as is shown by thi 
following figures, which also indicate 
the normal amount imported and the 
shortage created by the restrictive 


measures, according to a common re 

port: 
|S eran: 9 ie 
BOs ekchOte mes aneatieteaeee 
eee ee eT ee aey CO” 
NRA 6 is ates a a Ee aeinee Saran 459 
2 ee eae 296 * 
og Ee Te LLP BE Tr 
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The reduction of the duty on motor 
cars on Mar. 7, 1919, to 7% per cent, 
removed the barrier, and by July 31 
1919, 76 motor cars had been im- 
ported, of which all but five were oi 
American manufacture. Motor trucks 
and motorcycles were not subjected 
to the heavy war-time duties. The im- 
portation of motor trucks was: 


| eee eer re erie 23 cars 
IG: dirs ere ai cid Stee Weg wee eae 3 Ct” 
SUNN ie: biduisoiag ace acc oes: eae ae 32° 


For the first seven months of 1919 
there were 73 motorcycles imported, 
of which forty-two came from the 
United States. There are at the pres- 
ent time about 3500 motor cars, 200 
motor trucks, and 1200 motorcycles 
of 40.8 per cent in the wages paid in 
in Ceylon. 
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Murray Co. Sales 
$4,082,437 in 1919 





DETROIT, Dec. 20—The rapid rise 
of the J. W. Murray Manufacturing Co. 
in the automotive industry is revealed 
in the listing of the stock on the De- 
troit exchange, the report showing, 
among other things, sales in 1919 of 
$4,082,437 as against $93,944 in 1913. 

The company was organized in 1913 
with J. W. Murray, president, and J. 
R. Murray, secretary and treasurer, for 
he manufacture of hoods, fenders, 
tanks, underpans, mufflers, battery 
boxes and general sheet metal parts for 
.utomobiles. The company _ started 
with a cash investment of $20,000 and 
today has a net worth of $1,534,380, 
and total assets of $2,032,645. Net 
profits for the years 1916, 17, 18 and 
19 show a total of $1,201,794.63. 

The company’s dividend record is 
equally interesting. Cash and _ stock 
distribution since the organization to- 
tals $924,945. The-company is paying 
12 per cent a year on $700,000 out- 
standing. The authorized total is $2,- 
000,000 with par $10 a share. The 
concern’s growth in physical assets, 
buildings, machinery and equipment 
has been almost entirely from reinvest- 
ment of surplus funds. It is the largest 
manufacturer of hoods and fenders in 
the world and employs 1,000 men. 
Business in excess of $5,000,000 is pre- 
dicted in 1920. 





British Trades for 
Big Organization 


LONDON, Nov. 26 (Special Corre- 
pondence)—As a result of the ballot 
of the engineering trade unions on 
the amalgamation proposals, 239,645 
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votes were cast in favor of the scheme 
and 42,665 against. The object of the 
scheme is to include in one _ union, 
500,000 workers, with funds amount- 
ing to nearly $17,500,000. 


Kight societies succeeded in secur- 
ing the number of votes required to 
give force to the decision. These were 
the Amalgamated Society of Engineers, 
the United Machine Workers’ Associa- 
tion, the United Smiths and Strikers, 
the Steam Engine Makers’ Society, the 
Associated Brass-founders, Turners, 
Fitters, Finishers and Coppersmiths’ 
Society, the Amalgamated Instrument 
Makers’ Society, the North of England 
Brass Turners, Fitters and Finishers’ 
Soicety. Seven societies failed to se- 
cure the requisite number of votes. 


Detroit Exhibits to 
Travel Freight 


DETROIT, Dec. 22—Freight cars 
rather than the special baggage coaches 
will carry Detroit’s contributions to the 
New York automobile show. Like the 
thoroughbred race horse which in war 
time was deprived of his equine pal- 
ace car and relegated to the slow 
freight class, highly-polished sedans 
and limousines will be blocked to the 
floors of rolling stock that ordinarily 
is used for the more plebian commodi- 
ties shunted about the country. 

And all because of the edict of the 
Railroad Administration resulting from 
the shortage of rolling stock 





CANADIAN BRANCH 
22—The Willard 
Storage Battery Co. has decided to 
erect a plant in Canada. Site options 
are said to have been obtained at 
Toronto, Oshawa and Windsor. 


PLAN 
TORONTO, Dec. 
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British to Enlarge 
on Tractor Trial 


LONDON, Nov. 25—(Special Corre- 
spondence)—The Society of Motor 
Manufacturers and Traders, Ltd., has 
decided to hold a tractor trial in 1920. 
It is now stated officially that the event 
will be of a much more ambitious char- 
acter than this year’s autumn trial. H. 
Scott Hall is again organizer for next 
year’s trials, and letters on the matter 
should be sent to him at the office of 
the S. M. M. & T., 83 Pall Mall, Lon- 
don, S. W. 1. 


This event should stimulate Ameri- 
can makers of such farming plants as 
silo, drain culture and clearers and 
motor trenching tools, etc., to make a 
bid for the market here. 


this class of plant 


At present 
known by 
pictures of its use, and some of it in 
connection with war work. 


is only 


Having regard to the new phase of 
and the 
farming must be 


agriculture here, 
that British 
formed and moulded to make more use 


of science 


certainty 
re- 


in culture and land treat- 
ment. Enterprise of this sort would 
be worth the effort, provided that the 
makers interested will survey and be- 
come personally informed of British 
They must allow for a 
certain amount of educational ‘‘spade 
work.”’ The comparative failure to 
make British farmers take to the 14 
in. plough is a point not to be over- 
loked in connection with this and 
other developments of new tractor im- 


conditions. 


plements.—Englishman. 





Peugeot 4-cylinder racing engine of 153 cu. in. 
capacity which won the Targa Florio Race 
recently held in Italy 


Above 





Ascaris in Grand Prix Fiat. 
on first 30 km., then dropped down a ravine 70 ft. deep. Below— 


Car made fastest time of day 


Andre Boillot, winner of the Targa Florio in his 153 eu. in. Peugeot 
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ADOPTS STANDARDS 
FOR ARMY FLIERS 


New 
Designed to Reduce Acci- 


Physical Requirements 


dents in Air Service 


WASHINGTON, Dec. 20—Sixty per 
cent of the British air casualties in the 
first year of the war were due to physi- 
eal unfitness of fliers and not to faulty 
airplanes or enemy fire, according to a 
report just issued by the Surgeon Gen- 
eral of the U. S. Army. This figure 
was reduced to 30 per cent in the sec- 
ond year and 12 per cent in the third 
year by the careful selection of candi- 
dates and by medical care of the fliers. 
The extraordinary importance of 
lecting fliers who are physically fit and 





se- 


of keeping them in such condition is 
being rapidly accepted by all authori- 
ties. 

The International Air Navigation 


Convention of the allied and associated 
powers, held recently, agreed upon cer- 
tain requirements that every 
candidate must fulfill before his license 
can be issued to him as a pilot, navi- 
gator or engineer of aircraft. The 
U. S. Army Air Service has recently 
issued an order whereby all fliers and 
enlisted men of flying status, including 
observers, will be subjected to physical 
examination in January and July of 
each year. 


medical 


Following are the medical require- 
ments as stipulated by the International 
Air Navigation Convention: 
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with particular reference to nervous stabil- 
ity. Absence of any mental, moral or physi- 
cal defect which will interfere with flying 
efficiency. 

(b) The minimum age for pilots and 
navigators engaged in public transport shall 
be 19 years. 

(c) General Surgical Examination—The 
aeronaut must neither suffer from any 
wound, in or operation nor possess any ab- 
normality, congenital or otherwise, which 
will interfere with the efficient and safe 
handling of aircraft. 

(d) xeneral Medical Examination—The 
aeronaut must not suffer from any disease 
or disability which renders him liable sud- 
denly to become incompetent in the man- 
agement of aircraft. He must possess 
heart, lungs, kidneys and nervous system 
capable of withstanding the effects of alti- 
tude and also the effects of prolonged flight. 
Examination—The aeronaut 
must possess a degree ot visual acuity com- 
patible with the etiicient performance of his 
duties. No pilot or navigator shall have 
more than two dioptres of latent hyperme- 
trophia; muscle balance must be good and 
commensurate with the refraction. He 
must have a good field of vision in eacn eye 
und must possess normal color perception. 

(f) Ear Examination—The middle ear 
must be healthy. The aeronaut must pos- 
sess a degree of auditory acuity compatible 
with the efficient performance of his duties. 

(g) The vestibular mechanism must be 
intact and neither unduly hypersensitive or 
hyposensitive. 

Nose and Throat Examination—The 
aeronaut must possess free nasal air entry 


(e) Eye 


(h) 


on either side and not suffer from serious 
acute or chronic affections of the upper 
respiratory tract. 
MUSKEGON SETS SHOW 
MUSKEGON, MICH., Dec. 22—The 


annual automobile show of the Muskegon 
Auto Business Men’s Association will be 
held in the Armory, Mar. 7 to 13, under 














(a) Good family and personal history, the direction of J. C. Fowler. 
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England to Australia in 28 Days 


Captain Ross Smith is shown in this photograph in his Vickers-Vimy Air- 
plane, which recently completed the England to Australia iourney of 11,500 
mi. in 28 days, winning the prize of 10,000 pounds ($46,000) offered by the 


Australian government. 
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BRITISH COMBINE TO 
SWELL PRODUCTION 





Merger of Four Big Companies 
Important Step in Busi- 
ness Development 


LONDON, Dec. 5—(By Mail)—The 
American Chamber of Commerce in 
London reports a £6,000,000 (nominal- 
ly $30,000,000) combine in the British 
motor industry, which is the first really 
big step toward mass production in 
that country. 

The new company will be known as 
Harper, Bean, Ltd., and will include 
such firms as A. Harper & Sons & 
Bean, iron founders of Dudley; Vulcan 
Motor & Engineering Co. of Stourport; 
Swift of Coventry; the British Motor 
Trading Corp.; Hadfields Ltd., steel 
manufacturers of Sheffield; as well as 
a number of subsidiary manufacturers 
of electric lighting and starting sets 
jigs and tools, radiators and equipment 
In this way the amalgamation will con- 
trol the manufacture of all component 
parts. 

The American Chamber in London 
understands that the designs have been 
standardized, and that production will 
begin immediately at the rate of 50 
cars per week in January; increasing 
to 300 per week in July, 1920; to 600 
per week in the following December; 
rising ultimately to an output of 2,000 
per week in 1923. 

The ultimate production will be split 
three ways to include 50,000 of the 
small car, 25,000 of the medium car 
and 25,000 of the commercial vehicle. 

Employees will be given a tangible 
interest in the results by the setting 
aside of 500,000 paid up ordinary 
shares as a benevolent fund for them 
and their dependents, the income from 
which will be distributed by a commit- 
tee of six directors and six employees 


Select Site for 


Toronto Airdrome 
TORONTO, Dec. 17—Fifty acres of 
land on the Harbor Improvement prop- 
erty at the foot of Bathurst street has 
been tentatively set aside as the site 
of Toronto’s civic airdrome. The 
property is valued at upwards of $2,- 
000,000. As soon as the city council 
sees fit to transmute the tentative into 
absolute a number of American as well 
as British and Canadian airplane com- 
panies have stated they will purchase 
factory and hangar sites alongside the 
public landing ground. 


ATLANTA CO. FORMED 

ATLANTA, GA., Dec. 22—The Rawson- 
Upshaw Co. will open an _ exclusively 
wholesale automotive equipment, bicycle 
and supply business, Jan. 1, in Atlanta. 
Both men were formerly members of the 
staff of the Elyea Co., Atlanta, from 
which they withdrew recently to launch 
their new business. 
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STAGE TRUCK TOUR 
IN SNOW AND ICE 


Milwaukee Dealers Arrange 
Trip Through Wisconsin 
to Show Reliability 








MILWAUKEE, Dec. 22—A unique dem- 
onstration of the utility of the motor 
truck in the heart of winter in Wisconsin 
has been arranged by motor truck dealers 
of Milwaukee as a corrollary of the thir- 
teenth annual Milwaukee show. 

The idea of the truck dealers is to make 
a tour of between 200 and 300 miles in 
southeastern Wisconsin, lasting about 
three days and ending in Milwaukee at 
the Auditorium on the opening day of 
the big show. Noon and night controls 
will be designated at which public meet- 
ings will be held and talks on motor 
truck transportation given to business 
men. The U. S. Department of Agricul- 
ture has been invited to send official rep- 
resentative to show the motion pictures 
taken during the recent National Motor 
Truck Development Tour which ended in 
Milwaukee in October. 

The Milwaukee dealers’ association has 


been granted the co-operation of 
numerous organizations in handling 
the tour. The state bureau of mar- 


kets, state department of agriculture, 
the state highway commission, the 
Good Roads Association of Wisconsin, 
Milwaukee Association of Commerce and 
other organizations have agreed to par- 
ticipate. 

Jesse A. Smith, president of the Mil- 
waukee dealers, has appointed the follow- 
ing executive committee in charge of the 
tour: A. E. Adams, Healy-Larson Motor 
Co., chairman; Frank Meyers, Sterling 
Motor Truck Co.; M. E. Newald, M. D. 
Newald & Co.; Roy Osborne, Alfred 
Reeke Co.; George J. Suess, KisselKar 
Co. 

The Milwaukee Automobile Dealers, 
Ine., recently opened its member roll to 
the motor truck distributers and dealers 
of Milwaukee, who are organizing as a 
distinet division of the parent body. 


Airplane Company Is 
Formed in Canada 


TORONTO, Dec. 22——Bishop-Barker 
Airplanes, Ltd., has been formed to 
build, sell and transport by airplanes. 
The two principals in the corporation, 
Lieut. Col. Bishop and Lieut. Col. 
Barker, are both Victoria Cross men, 
carrying most of the allied decorations 
in addition, including the Croix de 
Guerre. Bishop has the highest official 
record of Hun planes of any living 
aviator. Barker stands second among 
Canadian aces. 

The company has purchased the 
Canadian training planes from Ericson 
who bought them from the Imperial 
Munitions Board, and are importing 
one hundred and fifty planes at present 
from England. Major Joy states that 
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next spring the company will carry on 
both pleasure and commercial flying at 
less than double railroad fare. Airplane 
transportation of business men from 
this city to Windsor, Detroit, Buffalo, 
and other points will cost the passen- 
gers approximately seventy-five cents 
a minute for flying. 


Ford to Announce 
Foreign Expansion 


DETROIT, Dec. 22—Invasion of Europe 
and Asia by the Ford Motor Co., and 
plans for the establishment of European 
factories will be announced upon the re- 
turn of Vice-President F. L. Klingensmith 
from Europe this week. A large plant in 
France, operated on the American system 
but with French labor will be the first 
big step. The company for some time 
has maintained branches in Paris and 
Bordeaux and recently established similar 
branches in Copenhagen, and in Cadiz, 
Spain. 


Tractor Course for 
Illinois Students 


CHAMPAIGN, IIl., Dec. 18—The division 
of farm mechanics, college of agriculture, 
University of Illinois, will conduct a 
tractor school during January and Feb- 
ruary, 1920, omitting the two weeks Jan. 
19 to 31 in which the annual Corn Grow- 
ers’ and Stockmen’s Convention will be 
in session. 

Lecture work in the proposed course 
will cover the construction, theory, op- 
eration, maintenance and repair of gas- 
oline engines and oil burning tractors. 
Laboratory work will consist of practical 
work in engine and tractor operation, 
magnetos, carburetors, engine timing and 
wiring, trouble work and adjustments. 
Twelve to fifteen tractors will be used 
and 25 makes of gas engines. 


Another National 


Increase Announced 


INDIANAPOLIS, Dec. 22—For the sec- 
ond time within a few months the Na- 
tional Motor Car & Vehicle Corp., builder 
of the National Sextette, has announced 
increased prices. 

The new schedule follows: 


NEI SOI ora eiita caw bere aco ere oie nie wee $3,500 
I 5 grgvars a eel arate ia oa tele 3,500 
PII co: arancterers Nietota.d ws acai adeateinlaese se 3,500 
RIN rah oss hrc oswteretancuetetate ere verdie eel eke ieiee 4,650 
RIE.» acto: aiieisanareicianeinrestanwieie a. sate mami ates 4,700 
CI bce 5 Dated clewiedic rioweemieeeei 2,950 


The former increase placed the prices 
as follows: Touring car, $3,290; Phae- 
ton, $3,290; Roadster, $3,290; and Sedan, 
$4,250. 


SAN ANTONIO SHOW SET 

SAN ANTONIO, TEX., Dec. 22—The 
annual automobile show of the San An- 
tonio Automobile Trade Association will 
be held Feb. 14 to 22, under the manage- 
ment of W. A. Williamson. The show is 
not a state wide exhibition but is exclu- 
sively a Southwest Texas show. 
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HOUSE DETROIT SHOW 
IN FORD BUILDING 


New Exhibition Site Will Give 
Dealers 120,000 sq. ft. 
for Displays 








DETROIT, Dec. 20—Detroit’s 1920 au- 
tomobile show, staged by the Detroit 
Automobile Dealers’ Association, will be 
held Feb. 14 to 21 in the eight-story 
Ford service building. 

Four floors of the handsome structure, 
which is located at Woodward Avenue and 
Grand Boulevard, the heart of the auto 
mobile district, will be used for a dis- 
play of passenger cars, trucks, tractors 
and equipment. The construction of the 
Ford building lends itself admirably to 
the plans for the 1920 show and the fact 
that each floor contains 30,000 sq. ft. of 
floor space assures ample room for the 
great number of vehicles which will be on 
exhibition. 

The space practically is double that 
available for former shows and the 
cramped conditions will be eliminated. 
The dates, so arranged as to not conflict 
with any of the other large shows, insure 
a much greater attendance than hereto- 
fore. nd 


Nebraska Begins 


Tests of Tractors 

LINCOLN, NEB., Dec. 20—Equipment 
is now complete for testing tractors at 
the University of Nebraska as required 
by State Law. The first official tractor 
test was started on Nov. 24, but was not 
completed on account of the _ cold 
weather and snow. 

The drawbar testing is to be conducted 
on an outdoor track. The official testing 
will be started as early as weather con- 
ditions permit in the spring. Applica- 
tions are now on file for test of 86 dif- 
ferent models of tractors. The complete 
test on each tractor will require between 
30 and 40 hours. Three tractors can. be 
under test at the same time. The tests 
already applied for will keep the equip- 
ment busy until late in the summer. 


East India Company 


Wants Truck Parts 

KARACHI, INDIA, Dec. 18—American 
made parts for 1%4 and 2% ton trucks 
are wanted by the Empire Engineering 
Works, Tyehah A. Zimaup, proprietor, 
Karachi, which is soon to begin building 
of trucks of this size in its factories here. 

Parts wanted include motors, steerings, 
wormdrive axles, front axles, springs, 
frames, speedgears, wheels, radiators 
ete., for right hand driving. Manufac- 
turers who make the parts enumerated 
are asked to submit complete illustrated 
trade price lists. 

The company in addition to its en- 
gineering activities, is agent for the Can- 
adian Ford cars, Ford motor trucks, 
Fordson tractors, Autocrat motor cars, 
Stoewer motor cars, Truckmobile trucks, 
Ferro rowboat motors, Robson oil engines 
and Suction gas plants. 
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ESSEX COMPLETES 
ENDURANCE TEST 


A. A. A. Officials Observe 
Speedway Tryouts in Which 
Records Are Established 


DETROIT, Dec. 20 tests 
on the Essex ear, calculated to demon- 
strate its durability and performance, 
has been completed on the Cincinnati 
Speedway by the Essex Motors Co. The 


A series of 


tests were run to conclusion in spite 
of two interruptions due to inclement 
weather, from Dec. 4 to Dee. 12. The 
actual time spent in making the tests, 
including necessary stops, was 93 hr., 
during which a distance of 5,870 miles 
was run. 

The tests were run under the sanc- 
tion of the A. A. A. and the car was 
continually under observation by the 


A. A. A. officials. The car was certified 


by technical observers to be stock in 
every particular, and timing of the 
trials was accomplished by electrical 
timing instruments, checked by stop- 


watch observation. 
A summary of the 
the following 


given in 


tests is 
tabulation: 


Tate 
Dec. 4 
Dec. 4 
Dec. 4-5 
Dec. 8 
Dec. 10-11-12 
Dec. 10 
Dec. 10-11 
Dec. 10-11 

Time 


Distance 
69.255 mi. 
S19 mi. 
1790 
1042 
3037.24 
1539 
2329.51 


2912 


mi. 

mi. 

mii. 

mi. 

mi. 

mi. 

Average Speed 
1 hr. 69,255 
12 hr. 
27 hr. 57 
16 hr. 25 
50 hr. 
24 hr. 
36 hr. 
48 hr. 


m. p. h. 

638.25 m. p. h. 
min. 
min. 


(Stopped for snow) 


10 see, (Stopped for rain) 
60.74 m. p. hb. 
64.13 m. p. h. 
H4.6 m. p. h. 


60.66 m. p. h. 

As these figures have never been ex- 
ceeded for cars in this displacement 
class, according to Essex officials, ap- 
plication for records will be filed with 


the A. A. A. The Essex engine has a 
displacement of 179 cu. in., being a 
four-cylinder type with 33, by 5 in. 


cylinder dimensions. The car had the 
standard gear ratio of 3% to 1 and was 
fitted with by 4 in. Goodyear cords, 
inflated to 70 lb. pressure. The front 
tires covered the entire distance of 
5,870 miles, and but two changes were 
made on the rear, these being due to 
punctures from track splinters and not 
on account of wear. 


99 


EQUIPMENT DESCRIBED 


The equipment of the car includes 
A-C spark plugs, Delco ignition, start- 
ing and lighting, Sparton vacuum fuel 
feed, Hyatt bearings for the gearset, 
Gemmer steering gear, Spicer univer- 


sals, Timken bearings for wheels and 
axles, Harrison radiator, Boyce mo- 
tometer, and Houck wire wheels. The 


dash, cowl and instrument board were 
left in place, but the windshield glass 
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was removed in accordance’ with 
A. A. A. rules for stock car tests. The 
top and body deck were also removed, 
but no change was made in the con- 


tour of the car to affect the entrance 
lines in any way. The ear had a 12 
gal. gasoline tank which necessitated 
a stop at about every 136 miles. The 
average consumption was one gal. for 
about 12.5 miles. 

The last 50 hours included a 2 hour 


stop during which it was necessary to 
change a cylinder block which had 
cracked through water freezing in the 
bottom of the jacket in the interval be- 
tween the Dec. 8 and Dec. 10 tests. 
The crack developed during the first 
part of the 50 hr. run causing irregu- 
lar performance which made it advis- 
able to change the cylinder block. The 
2 hr. required for this change is in- 
cluded in the 50 hr. run, but not in 
the 36 hr. This accounts for the 4 
m. p. h. difference in average speed. 
It was necessary to change two plugs 
in No. 1 eylinder, these plug changes 
being necessitated by the misfiring due 
to the cracked cylinder block. 


SLIGHT WEAR DISCLOSED 


Inspection of the car after the run 
showed inappreciable wear in the cyl- 
inder bore and on the pistons, but dis- 
closed the fact that present-day valve 
material has not as good heat resisting 
qualities as previous products _pro- 
duced when it was possible to secure 
a higher tungsten content. This fact 
excited a great amount of interest 
among the Essex and Hudson engineers 
who were present at the test. The 
test was held as much for the purpose 
of demonstrating the staying qualities 
of the car, as to furnish a means of 
technical observation for the Essex en- 
gineering staff. 

The average temperature 
below freezing point or at about 30 
deg. Fahr., necessitating the use of the 
shutter equipment, which proved to be 
valuable in properly regulating the cir- 
culating water temperature. The mini- 
mum temperature on the track was 18 
deg. Fahr. The observers were Fred 
Wagner, F. E. Edwards, R. A. Leavell 
and J. Edward Schipper. 


was just 





EXTEND RACINE PLANT 

DETROIT, Dec. 22—The McCord Man- 
ufacturing Co. has announced a broad ex- 
pansion program for the plant of th2 
Racine Manufacturing Co., at Racine. 
Wis., which was taken into the McCord 
organization several weeks ago. Th2 
Racine unit will continue as a body plant 
under the old management, manufactur- 
ing open and closed bodies. The McCor1 
company controls many plants in Detroit, 
Chicago and Wyandotte, Mich. 


CONVENE IN 





FORT WORTH 


FORT WORTH, TEX., Dec. 22—Theo 
Texas Automobile Dealers’ Association 


will hold its fourth annual convention in 
Fort Worth, Mar. 25 to 27. Committees 
are already arranging for what is ex- 
pected to be the largest dealers’ conven- 
tion held in the south. 
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BAN CAR NAMES IN 
SERVICE STATION ADS 


Court Restrains Practices by 
Unauthorized Companies 


in New York 


NEW YORK, Dec. 20—Supreme Court 
Justice Greenbaum has issued an injunc- 
tion restraining two groups of persons 
engaged in automobile service work from 
using conspicuously in advertising, and 
in the New York Telephone Directory, 
the names of the Cadillac, Dodge, Hud- 
son and Scripps-Booth. The injunction, 
applied for jointly by the New York com 
panies representing these makes of cars, 
was obtained through the activity of the 
New York Automobile Dealers‘ Associa- 
tion, which discovered the listings in the 





telephone book and various forms of 
advertising. 
The defendant in the case, operating 


under several names, had telephone list- 
ings as follows: Cadillac Auto Mainte- 
nance Co., Dodge Auto Service Station, 
etc., in each case, by use of the word 
auto, the defendants got into the tele 
phone alphabetical list ahead of the 
salesrooms and service stations operated 
by metropolitan representatives of the 
cars mentioned. In addition to the list 
ings, the defendants had advertisements 
in black type in the Telephone Directory 
and in other publications with the names 


Cadillac, Dodge, etc., prominently dis- 
played and telephone numbers. given 
a'ongside. 

The complainants charged that both 


the telephone listings and the advertise- 
ments were misleading in that automo- 
bile owners would be led to believe that 
they were announcements of the Cadil 
lac, Dodge, etc., companies. 


Milburn Wagon Co. 
Has $900,000 Fire 


DETROIT, Dec. 20—The Milburn 
Wagon Co. suffered a loss of $900,000, 
including 30 complete electrics and 
many automobile bodies, in a fire that 
destroyed a portion of the plant at Au 
burndale, a suburb of Toledo, O., Tues- 
day. The blaze started in the finishing 
and assembly departments and the en- 
tire east section of the factory was gut- 
ted. All of the offices of the company 
were in the burned section though val- 
uable papers and _ blue-prints were 
locked in vaults and were saved. The 
loss was covered fully by insurance. 

More than 1,000 men were thrown 
out of employment temporarily by the 
fire and many of them lost their tools. 
President H. W. Suydam said negotia- 
tions would be entered into for the 
construction of new buildings. The of- 
fices are located temporarily in the Red 
Cross building at 228 Superior street, 
Toledo. 

The company was engaged in mak- 
ing bodies for the Olds Motor Works 
and other automobile companies be- 
sides finished electric cars, and was at 
the height of its busiest season. 
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PROPOSE U. S. FARM 
ENGINEERING BUREAU 


Bill Would Create Department 
to Stimulate Use of Me- 


chanical Appliances 





WASHINGTON, Dec. 22—The estab- 
lishment of a Bureau of Agricultural En- 
gineering to test and certify farm trac- 
tors would be authorized by a bill intro- 
duced by Representative Anderson into 
Congress. The bill would establish a 
Bureau of Agricultural Engineering un- 
der a director and would authorize th2 
bureau to acquire and disseminate in- 
formation about agricultural engineering, 
including the design, construction, test- 
ing, certification, standardization, repair, 
operation and economics of farm engines, 
farm lighting and other mechanical farm 
operating equipment. 





NEW CHARTERS GRANTED 
DETROIT, Dec. 17—tThe following 
new charters were granted by the sec- 


tary of state of Michigan: 
Rex Machine & Tool Co., Jackson, $10,000, 


general machine and tool business; Joseph 
Ostyn, president. : 
Moss-Schury Manufacturing Co., Detroit, 


$20,000, manufacture and sale of fuse plugs 
and electrical and gas appliances; George B. 
Graves, president. 

Monarch Carbureter Lock Co., of Michi- 
gan, Detroit, $25,000, distribution of auto- 
mobile locks and automatic accessories; 
Jacob W. Allgazo, president. 

Stecker Motor & Armature Co., Detroit, 
$3,000, dealing in and repairing electric 
motors, equipment and parts; Edwin L. 
Stecker, president. 

Wayne Radiator Detroit, $10,000, to 
design, repair and manufacture automobile 
radiators, fenders, bodies and lamps; Victor 
Hanstrom, president. 

Permission to increase the capitalization 


Ce.. 


from $15,000 to $70,000 was granted the F. 
F. Wood Motor Co., Grand Rapids, and the 
Briscoe Devices Co., otf Jackson, Was 
zranted permission to increase its capital 
from $40,000 to $75,000. 

Decrease in its capitalization from $150,- 
000 to $15.000 was allowed the Pontiac 
ody Co. 


HENRI FOURNIER DEAD 
‘By cable to Automotive Industries) 


PARIS, Dec. 21—Henri Fournier, a 


pioneer French racing driver, is dead 
here. 
Henri Fournier was the winner of 


the Paris-Bordeaux race in 1901, cov- 
ering the distance of 327 miles in 6 
hr. 10 m. 44s., at the rate of 53 m.p.h., 
which was a new record for the time. 
He drove a 60 h.p. Mors car. Fournier 
added further to his laurels by winning 
the Paris-Berlin race, which was run 
in three stages in 1901. His time for 
this race was 16 hr. 5 m. Later Four- 
nier erme to this country and joined 
the Searchmont Automobile Co. of 
Philadelphia, which was reorganized as 
the Fournier-Searchmont Co. to ecapi- 
talize his fame as a race driver. The 
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-venture did not prove a success, how- 
ever, and Fournier, after a somewhat 
varied career as a driver and promoter, 
returned to his native land. 


Davis Appointed 


Eisemann Manager 


BROOKLYN, Dec. 21—Charles E. 
Davis has been appointed general man- 
ager of the Eisemann Magneto Corp., 
succeeding W. E. Steinback, resigned. 
Davis is a graduate of Worcester Poly- 
technic. He recently has been acting 
as a member of the technical section 
of the Army War Claims Board, at 
Washington. Davis was released from 
the service to accept his present posi- 
tion with the Eisemann Corp. 





A Lighthouse for Airmen 


This lighthouse has been erected at 


Hounslow Airdrome, 

guide airmen at night. It throws 

upward a. brilliant beam of light 
produced by acetylene gas. 


England, to 


IMPROVE TRANSMISSION 


SYRACUSE, N. Y., Dec. 20—The 
Durston Gear Corp., of Syracuse, N. Y., 
has doubled the size and capacity of 
its plant within the past few months. 
It has also recently brought out a new 
model transmission. The gears and 
shafts are nickel steel throughout. The 
main shaft is mounted on annular ball 
bearings, and the countershaft gear-set 
is of the cluster type, rotating on a 
fixed shaft. Easy shifting of gears is 
one of the prominent features of this 
new model. 


GET BRITISH PLANES 


‘TORONTO, Dee. 22—One hundred and 
sixty up-to-date airplanes are on their 
way to Canada from England, the gift of 
the British Government to the Air 
Ministry of the Dominion. They will be 
distributed among the Universities of 
Teronto, McGill and Alberta, where “air” 
ccurses are now part of the curriculum. 








Financial 


News 




















Autosales Corp. reports gross sales 
for the ten months ended Oct. 31, of 
$2,500,000, an increase of 32 per cent 
over 1918. Net earnings gained 56 per 
cent in the same period. Earnings in 
1919 are expected to approximate 7 per 
cent or $3.50 a share, on the common 
stock after 6 per cent preferred divi- 
dends. 

Liberty Motor Car Co. has declared 
a dividend of 2% per cent on the com- 
mon stock, payable Jan. 1 to holders of 
record Dec. 20. 

Saxon Motor Car Corp., in a state- 
ment filed with the Detroit Stock Ex- 
change, shows total assets, on Nov. 1, of 
$7,103,410, with current assets of $2,230,- 
823 and net working capital of $2,138,526. 
Current liabilities total $92,405, and 
other liabilities, $2,450,000, leaving a sur- 
plus of $4,541,011. Liquidation losses of 
$142,157 in the ten months ended Oct. 31 
are shown. 

Smalley General Co., Inc., Bay City, 
Mich., has increased its capitalization 
from $50,000 to $525,000 all of which is 
paid up. 

Paige-Detroit Motor Car Co. net 
carnings for 1919, before taxes, will prob- 
ably reach $2,500,000 or more than eight 
times the annual dividend requirement. 
Brokers announce the closing of the 
company’s $3,000,000 7 per cent preferred 
stock syndicate all of the stock having 
been sold. 

Bethlehem Motors Corp., in its state- 
ment submitted to the New York stock 
exchange for the five months ended Nov. 
30, 1919, shows net profits after charges 
and taxes of $140,681, equivalent to $1.08 
per share earned on the 130,000 shares of 
no par value outstanding on the above 
date. 

Portage Rubber Co., upon the order 
of its directors, will pay a quarterly 
dividend of 1% per cent on Jan. 1, 1920, 
on the preferred stock outstanding and of 
record Dec. 20, 1919. 


NEW ZEALAND STAGES SHOW 

NEW YORK, Dec. 23—The Olympia Mo- 
tor Exhibition, in Christ church, N. Z., 
proved a huge success, according to W. J. 
Matthieson, of Adams, Ltd., importers 
of Studebaker cars. i 

To help boost the industry along in 
Christchurch, the Sun carried a 12-page 
automobile supplement called the “Sun 
Special Motor Edition.” 


ARRANGE MADISON SHOW 
MADISON, WIS., Dec. 22—The an- 
nual Madison automobile show will be 
held some time about March 1, under 
the auspices of the automotive division 
of the Association of Commerce. Don 
E. Mowry is to be manager. 
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Leach-Biltwell Buys 
Republic Truck Plant 


NEW YORK, Dec. 20—The Leach- 
Biltwell Motor Co., of Los Angeles, 
which recently announced a six-cylinder 
passenger car called the Leach Power 
Plus Six, has purchased the plant of 
the Republic Truck Co. in Los 
Angeles. 

The purchase gives the Leach-Bilt- 
well company a 12-acre plot with three 
large buildings, besides office building, 
dry kiln, pump house, loading dock, 
spur tracks, etc. The plant is three 
miles from Los Angeles with direct 
Santa Fe railroad connections. It cost 
$350,000. 

Announcement of the incorporation 
of the Leach-Biltwell Motor Co. was 
made last September. M. A. Leach is 
president. Leach established the Pa- 
cific Coast distributing connections for 
the Dort Motor Car Co., and operated 
as distributor in Los Angeles and San 
Francisco. Later he formed the Leach 
Motor Car Co. and for the past year 
has been turning out custom made cars. 
This company was absorbed in the or- 
ganization of the $1,000,000 Leach- 
Biltwell firm. At the time of the in- 
corporation it was announced that the 
company would buy its units in the 
east and assemble them in the Los An- 
geles plant. 


CANADIAN PLANTS GROW 

TORONTO, Dec. 22—The Canadian 
National Carbon Co., Ltd., and the 
Prest-O-Lite Co., of Canada, Ltd., have 
jointly purchased ten acres of the Hill 
Crest Driving Park, and will erect sev- 
eral plants in addition to those erected 
in this city two or three years ago. R. 
H. Coombs, vice-president of the 
S. A. E., is now general manager of 
both companies. 


EMPLOY DISTRIBUTERS 

CHARLOTTE, N. C., Dec. 20—H. L. 
McClaren, president of the McClaren 
Rubber Co., Charlotte, manufacturers 
of McClaren J & D tires, has an- 
nounced that McClaren tires for the 
coming year will be sold through dis- 
tributers and dealers. The McClaren 
organization will have no branches. 


DOUBLE PHARIS OUTPUT 

NEWARK, O., Dec. 20—A contract 
has been made for the erection of a 
large addition to the plant of the 
Pharis Tire & Rubber Co., which has 
been in operation for about five years. 
An increase in the capital of the com- 
pany from $100,000 to $1,000,000 has 
been authorized. 


ENLARGE AVERY PLANT 

MILWAUKEE, Dec. 22—The motor 
works of the Avery Co. of Peoria, IIl., 
located in West Allis, a suburb of Mil- 
waukee, are being enlarged by the erec- 
tion of a brick, steel and concrete ad- 
dition, 40x208 ft., connecting the gray 
fron foundry with the main machine 
shop. 
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TO DOUBLE OUTPUT 

NEW YORK, Dec. 20—The Kanka- 
kee Automobile Co., of Kankakee, III., 
manufacturer of Kankakee Trucks, re- 
ports that the first of the recent addi- 
tions to the plant will be occupied 
about Jan. 15. Double the present pro- 
duction is expected when the addition 
is operating. 


HARVEY CO. TO BUILD 

RACINE, WIS., Dec. 22—The Har- 
vey Spring & Forging Co. has awarded 
contracts for the erection of a large 
manufacturing addition made necessary 
by the growth of demands upon its 
facilities by the automotive industries. 
The building will be of brick and steel, 
two stories, 100x200 ft., and with new 
machinery and other equipment will 
cost nearly $150,000. 


WILL BUILD ENGINES 

MARION, IND., Dec. 22—-With the 
completion of a new machine shop at 
the plant of the Indiana Truck Corp., 
the company will undertake the manu- 
facture of engines on a large scale, for 
installation in its own trucks. Truck 
production will be greatly increased 
with the new addition. 


START KNOX PLANT 

MT. VERNON, O., Dec. 20—The con- 
tract for the erection of a $170,000 
factory building for the Knox Tire & 
Rubber Co., has been awarded to 
Columbus contractors and the work of 
construction will be started at once. It 
is hoped to have the factory completed 
by June 1 of next year. 


INCREASES CAPITAL 

HOWELL, MICH., Dec. 22—The 
Spencer-Smith Machine Co., in carrying 
out plans for production of 1,000,000 
pistons in 1920, has increased its cap- 
italization from $100,000 to $200,000, 
and a large expansion program is being 
outlined. The company supplies pis- 
tons to seventeen motor car companies 
and also is manufacturing a special 
lightweight piston for Ford cars. — 


FORM MALLEABLE CoO. 
DETROIT, Dec. 20—Governor Sleep- 
er of Michigan, J. N. Klock of Benton 
Harbor, Mich., and a number of other 
Michigan men participated in the 
formation of the Muncie Malleable Co., 
which has taken over the Whitney 
Malleable Castings Co., at Muncie, Ind. 
The new company has a capitalization 
of $1,000,000, and the deal for the pur- 
chase of the Whitney outfit involved 

in the neighborhood of $550,000. 
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St. Louis Corp. to 
Build Eagle Truck 


ST. LOUIS, Dec. 22—St. Louis is to 
have a new 2-ton truck. It will be 
called the Eagle, and will be manu- 
factured by the Eagle Motor Truck 
Corp., a $100,000 corporation, to sell 
at $2,000. A factory is now being 
erected at 6150-64 Bartmer avenue, 
and it is expected to market the first 
truck by Mar. 1. The officers of the 
corporation are: T. R. Ayars, presi- 
dent; J. P. Reis, first vice-president; 
H. L. Yawitz, second vice-president; J. 
W. Hay, secretary, and R. E. Fitch, 
treasurer. Reis formerly operated the 
Reis Auto Repair Co., 6158 Bartmer 
avenue. He will be in charge of en- 
gineering and production. R. H. Fer- 
guson, formerly with the B. F. Good- 
rich Rubber Co., is general sales-man- 
ager. fa 


INCORPORATIONS 


WILMINGTON, DEL., Dec. 20—The 
following corporations have been char- 
tered under the laws of Delaware: 

Locomobile Co., of Wilmington, with 
a capital of $2,000, to deal in and with 
engines, motors. The _ incorporators 
are T. L. Croteau, P. B. Drew and H. 
E. Knox, all of Wilmington. 

Lance Motor Sales Co. of Wilming- 
ton, with a capital of $30,000, to man- 
ufacture motor vehicles of all kinds. 
The incorporators are T. L. Croteau, 
P. B. Drew and H. E. Knox, all of 
Wilmington. 

Camden Auto Sales Corp., of Phila- 
delphia, with a capital of $1,150,000, 
to sell motor trucks, automobiles. The 
incorporators are F. R. Hansell, J. 
Vernon Pimm and E. M. MacFarland, 
all of Philadelphia. 

The American Tire Distributing Co. 
of New York filed a certificate amend- 
ing the charter so as to increase the 
capital from $200,000 to $5,000,000. 


ENLARGE FACTORIES 


TORONTO, Dec. 22—The Willys- 
Overland, Ltd., will greatly enlarge 
their Canadian plant here. The Toron- 


to agency has been purchased by the 
company and will be run as a factory 
branch. Several extensions to the Rus- 
sell Motor Car plants will be announced 
in the near future, as will also a mam- 
moth subsidiary company now far ad- 
vanced in organization. 


PLAN BRANCH FACTORY 

EAU CLAIRE, WIS., Dec. 22—It is 
reported that the Stinson Tractor Co. 
of Minneapolis, which maintains a 
branch factory at Superior, Wis., will 
locate a second branch plant here early 
in 1920, and may transfer its head- 
quarters. The company is incorporated 
in Minnesota with $500,000 capital. 
Eau Claire men have taken an interest. 
J. H. Ott, a prominent lumber manu- 
facturer of Eau Claire, will act as gen- 
eral manager of the proposed new man- 
ufacturing branch, as well as supervise 
the Superior factory. 
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NEW HAYES OFFICIALS 


DETROIT, Dec. 22—Charles Drum, 
formerly with Hayes Manufacturing 
Co., but now in charge of Buick Motor 
Body Co., will be factory manager of 
Hayes after Jan. 15. Harry Deering, 
with Hayes for several years, is to have 
charge of production in sheet metal 
plant starting Jan. 15. 

A. T. Wieland, who previous to his 
onnection with the Hayes Ionia Co. 
was in the body department of the 
Pierce Arrow Co., will be superinten- 
dent of the Hayes body plant. L. B. 
Griffin, formerly connected with the 
sales department, is now assistant to 
the president. Godfrey Strelinger, for- 
merly connected with production, will 
take Griffin’s place in the sales depart- 
ment. 


NEW N. I. V. A. SECRETARY 


CHICAGO, Dec. 20—H. J. Sameit 
has been appointed acting secretary of 
the National Implement and Vehicle 
\ssociation, the appointment to take 
effect immediately. Sameit has been 
assistant to Secretary and General 
Manager E. W. McCullough for a num- 
ber of years, and when the latter re- 
signed last week, was appointed to 
sueceed him. 


CHANGES AT STANDARD 


DETROIT, Dec. 19—Major Lewis T. 
Kalb, formerly assistant to J. G. Utz, 
chief engineer of Standard Parts Co., 
Cleveland, has been appointed assistant 
general manager of the Standard Parts 
Axle division, under D. K. Moore, man- 
iger. Kalb during the war was major, 
attached to the quartermaster corps. 


C. S. Jay, cashier of the Indiana 
‘ruck Corp., Marion, Ind., has been 
promoted to assistant treasurer of the 
corporation. 


Lewis P. Kalb has been named as- 
sistant manager of The Stan-Par Axle 
plants. Kalb is well known in S. A. E. 
circles. Since doffing the major’s uni- 
form he wore in 1918 he has been a 
member of the engineering staff of the 
Standard Parts organization. 


E. H. Courtenay, formerly of .the 
Hydraulic Pressed Steel Co., and Shuler 
Axle Co., has joined the Torbenson 
Axle Co., as sales representative. 


W. R. Mason has been appointed 
New England district salesmanager of 
the Sanford Motor Truck Co., and he 
will make his headquarters in Boston. 
Hamilton Clive is appointed southern 
district Salesmanager for the same 
company and will make his headquar- 
ters in Atlanta. 


C. F. Rouze, assistant salesmanager 
of the General Motors Truck Co., Pon- 
tiac, Mich., has been promoted to head 
of the sales promotion department. M. 


J. Kates has been appointed assistant 
salesmanager. 
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H. 8. NORTON CHANGES 


CLEVELAND, Dec. 22—Announce- 
ment is made of the appointment of 
H. S. Norton as director of sales of the 
General Top Co. Norton is a veteran 
of the complete car trade and for ten 
years has been with the Packard forces, 
the past two years as vice-president and 
director of sales of the Packard-Cleve- 
land Motor Company. 


NAME NEW OFFICIALS 


CLEVELAND, Dec. 20—The Torben- 
sen Axle Co. of Cleveland has ap- 
pointed J. D. Smith, formerly works 
manager for the Timken company, 
manufacturing manager of the Torben- 
sen plant. 

G. W. Veale, production supervisor 
at the Timken plant, is to be produc- 
tion superintendent for Torbensen. 

G. W. Carlson, engineer for Timken, 
will assume the same title at the Tor- 
bensen works. 


C. H. LeHuquet has been promoted 
to assistant salesmanager of the Inter- 
national India Rubber Corp., of South 
Bend, Ind., which company he had 
been representing in the southern dis- 
trict. 

A. C. Cook has been named general 
salesmanager; L. K. Berry, domestic 
salesmanager, and Charles J. Stilwell, 
foreign salesmanager, of the Warner & 
Swasey Co., Cleveland. 

W. E. Steinback, treasurer and gen- 
eral manager of the Eisemann Mag- 
neto Corp. since its organization in 1910, 
has resigned to engage in other busi- 
ness. Steinback was instrumental in 
building the Eisemann business to its 
present commanding position. 

George D. Smith has been elected 
vice-president and a member of the 
board of directors of the Winther Mo- 
tor Truck Co., Kenosha, Wis. Smith 
reorganized the sales, advertising and 
service departments and doubled the 
shipments for November. An_ export 
department has been organized in 
charge of Charles H. Meeker. C. T. 
Allen has been elected secretary of the 
company and H. D. Snyder has been 
appointed assistant general salesman- 
ager. 

Alfred C. Houser, until recently a 
member of the Chicago Tribune edi- 
torial department, has become manager 
of the advertising and sales promotion 
department of the Dashiell Motor Co., 
Chicago, distributor of Dodge cars. 
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NORTH TONAWANDA, N. Y., Dee. 
20—H. D. Wilson has been appointed 
vice-president of the Herschell-Spill- 
man Motor Co., and will assist in the 
administration of its expansion pro- 
gram, which calls for an increase in 
production from 40 to 200 engines a 
day. 

Before joining Herschell-Spillman, 
Wilson was salesmanager for the Bijur 
Motor Appliance Co., of Hoboken. He 
had previously served in the automo- 
bile business since 1902, being succes- 
sively employed by the Olds Co., Pack- 
ard Motor Car Co., Eisemann Magneto 
Co., and Ferro Machine & Foundry Co. 


STEINBACK RESIGNS 


NEW YORK, Dec. 20—W. E. Stein- 
back, treasurer and general manager 
of the Eisemann Magneto Corp., Brook- 
lyn, since its organization in January, 
1910, has resigned to engage in other 
business. Steinback was instrumental 
in building the Eisemann business to 
its present position, and is well known 
to the trade. His new plans will be 
announced in the near future. 


L. D. Robertson has resigned as geB- 
eral manager of the Packard Detroit 
retail branch and has become a mem- 
ber of the firm of Brown, Robertson & 
Gilray, Inc., which is to be Packard 
distributer in Buffalo. 


J. Zagora has resigned as designing 
and production engineer of the Ander- 
son Motor Co., Rock Hill, S. C., and 
has established a plant for the manu- 
facture of automotive parts and smaller 
assemblies, under the name of J. Za- 
gora Manufacturing Co. 


J. E. De Long has been appointed mo- 
tor engineer by the Indiana Truck 
Corp., Marion, Ind. The Indiana cor- 
poration recently acquired the Ruten- 
ber Motors, with which De Long was 
connected as engineer. During the war 
De Long served in the A. E. F., where 
he helped organize the first U. S. Mo- 
torized Ammunition Train, and re- 
mained with the organization during 
hostilities. 


J. A. Tarkington, who retires Jan. 1 
as general superintendent and consult- 
ing engineer of the Kissel Motor Car 
Co., Hartford, Wis., was presented with 
a Howard watch by the employees of 
the Kissel company. Tarkington be- 
comes managing head of the new Tark- 
ington Motor Co., of Rockford, IIl., 
which is engaging in the manufacture 
of the Tarkington passenger car and 
motor truck early during the coming 
year. 


Paul F. Lum has been appointed 
manager of the Autocar Sales & Service 
Co., in Washington, D. C., succeeding 
A. B. Cummer, who goes to the home 
office at Ardmore, Pa., to take charge 
of service. Cumner and Lum had been 
manager and assistant at the Washing- 
ton branch since its opening two years 
ago. 
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SHOWS Jan. 31-Feb. 7—Minneapolis, Minn. Feb, 21-28—Louisville, Ky. Twelfth Feb, 22-March 6—Birmingham, Enz. 

J N York. I Twin City Automobile Truck, annual exhibiti:n, Louisville Au- British Industries Fair, 

anuary —New York, International Tractor and Industrial Show, tomobile Dealers’ Assn., First March—L’ndon, Eng. Motor Boat 
Automcbile Mfrs.’ Congress Overland B'dg. Regiment Armcry. Marine and Stationary Engin 

Jan, 3-10—New York, N. Y. Grand February—Chicago, International Au- Feb, 22-28—Ottawa, Ontario. Motor Exhibiticn, 

— —. ap aan tomobile Mfrs.’ Congress. Show, March—Adelaide, Australia. All 
mmerce. : ; es a a 

6. A. Miles, Manager. February—Deadwocd, S. D. Annual Feb. 23-28—Grand Rapids, Mich, Mo- Se ee of cagane 

: : Show, Deadwood Business Cub. tcr Car Show. Furniture Ex- Vole Sey. SRP ann, Shelnes SNe 

Jan 3-10—New York City. Eighth F R. Selawin. Wanacer. position Bui'ding. M. D, El- automotive equipment, 

Coast Artillery Armory, com- Feb 2.7 Tol , Ohi pe LA gin, Manager. March 1-15—Lyons, France. Auto- 
mercial cars and accessories _ conte Show ge my ‘Andi. Feb, 23-28—Duluth, Minn. Automobi'e motive Products, Lyons Indus 

Jan, 8—Chicago. Airplanes, Manu- java . Show. Duluth Auto Trades tria! Fair, 
facturers’ Aircraft Association. Feb 3-71—Wi mington, Del. Automo- Assn, W, F. Daly, Director. April or May—London, Eng. Com- 
Congress Hotel. "a ome Sines Aaah Mar. 1-6—Springfield, Mass. Annual mercial Vehic'e Exhibiticn 

Jan. 12-17—Dayton, 0. Annual Auto- Feb. 3-7—Baltimcre, Md. Automobi‘e Automobile Show, Auditorium. : empties. : 
mobile Show. Borchers Auto Show,  Ba'timere Automobile Springfield Automotive Dea'ers' April 3-May 4—Buenos Aires. Expo 
Co.’s new bui'ding. Dayton cates? Mua With Macnee’ Assn, Robert H. Clark, Man- sition of U. S. manufacturers 
Auto Trade Assn. H. C. Phelps, Armory. John C. O'Brien, Man- ager. 

Director, and B, J. Borchers, ager, Mar. 1-6—St. Joseph, Mo. Annual TRACTOR SHOWS 
Chairman, 7 Automobile Show. St. Josenh Feb, 2-14—Wichita, Kan. Tractor an! 
Feb, 9-13—Charlotte, N. C. Automo- 7 3 ’ ried we 

Jan. 17-21—Cleveland. Nineteenth An- " hile. Shaw her etia Buberde Automobile Show Assn, Audi- Farm Machinery Forum, Wich 
nual Autcmcbile Show, Cleve- ites Guay. Beacdlation tee tcrium, John Albus, Manager. ita Thresher-Tractor Club. 
land Automobile Mfrs,’ and Foleer, Chairmin, Show Ccm- Mar, 1-6—Grand Rapids, Mich. Truck Feb, 16-21—Kansis City, Mo. Fift! 
Dealers’ Assn, Wigmore Coli- mittee. Show, furniture Evxrosition Annual Kansas City Tracto: 
seum, Feb. 9-14—Cedar Rapids, Ia. Annuil Bldg. M. D. E'gin, Manager. Club. Guy H. Hall, Manufac 

Jan, 17-24—Hartford, Conn., Shows, Automobile Show. Linn County March 1-7—Springfield, Reng An- en 
State Armory, Annua! Exhibi- Mctor Trades Bureau. Audi- nual Automobile Show, Sprinz- 
tion, Arthur Fifoot, Manager. cies. 8. 2 Marchines. field Autom: tive Dealers Assn. CONTESTS 

Jan, 15-24—Worcester, Mass. Auto- Chairman, and H. M. Davis, Harry Stacy, Secretary. August, 1920—Paris, France. Gran 
mobile Show. Worcester Auto- Secretary. Mar. 7-13—Muskegcn. Mich. Automo- Prix Race, Sporting Commis- 
mobile Association. Feb. 9-14—Pcughkeepsie, N. Y. An- a ae. Se see — a Se 

. : . Business Men’s Assn, J. C. France, 

Jan, 19-25—Oakland, Cal. Annual Mo- nual Automobile Show, Pough- Fowler, Manager J 192 h ‘ability 
tcr Show, Alameda County keepsie Auto Club. Armory. Mar. 10-13 i. b = Pp _—" une, = ay a, Neb., Reliability 
Automobile Trade Association. George A, Co’eman, Manager. — caine aia Eebeien che ruck Tour, 

Sine, fuditorium. Robert W. Feb. 9-1¢—Salt Lake City. Annual Association of Lebanon. James CONVENTIONS 
J : As — ; Automobile Show. W. D. Rishel, Furniture St-re Bldg. J. Paul ver 
an 19-25—Milwaukee, Wis., Audi- Manager. Enck, Manager. Feb. 9-13—Louisville, Ky. Seven 
— a ee Feb. 9-1¢—Nashville, Tenn. Nashville March 12-20—Boston, Mass. Annual a eee a 
ae 6 utomo bile Automobile Trade Association. Autcmobile Show, Mechanic;’ erican Roa ilders’ Assn. 
ee aH Feb. 10-15—Quincy, I'l. Annual Au- Building. es Sees See Beads 

Jan, 22-24—Lancaster, 0. Annual tomobile Show. Mar 16-66-—Great Halle. Ment. Ax- Coneress, and Eleventh Na- 
Automobile Show. Fairfield , i Mie Chow M an. tional Good Roads Show. 
County A Feb, 14-22—San Antonio, Tex. Auto- tomobile ow. ontana Au i : — 

y Auto Trades Assn. Sher- “ fo t bile Distributors’ A “sg May 13-20, 1920—San _ Frarc’sco 
man Memorial. W. H. Payne mobi'e Show. San Antcnio Au- + re — Seventh National Foreign Tra! 
poses . aaa ™ torobile Trade Assn. W. A. ion. pias , r 

Manager. Williamson, Man.ger. Mar, 20-27—Trentcn. N. J. Annual Convention. 

Jan, 24-31—Chicago, Ill., Cotisoum, Feb. 16-21—Des Moines, Ia. Anna' Automobile Show. Armory. S. A. E. MEETINGS 
Cars: Drexel Pavilion, Nationa! Automobi'e Show. Des Mcines Trenton Automobile Dealers’ ee Sh 
Automobile Chamber of Com- Automobile Dealers’ Assn. Ford Assn. John L. Brock, Manager. Jan. 6-8—New York. Annual Meet- 

J meres. Ss. A. Miles, Manager. Factory. Dean Scho-ler and C. ing. 

an ye om Chicago. International G. Van Vliet, managing. FOREIGN SHOWS Jan, 13—Chicago. Aeronautic Meet 
~ itheater, Commercial cars Feb, 21-28—San Francisco. Fourth January—Glasgow, Scot'and.  Scot- ing, auspices Mid-West Secticn 
ang socessories. Annual Automobile Show. Ex- tish Motor Exhibition. Jan, 28—Chicago. Truck and Tracto 

Jan. 31-Feb. 6—Kansas City, Mo. position Auditorium. M tor February — Manchzster. Eng'and. Meeting, Hotel La Salle. 
Annual exhibition, Overland Car Dealers’ Assn. oe & North of England Motor Exhi- Feb. 12—Kansas Citv, Mo. Tractor 
Bldg. E. A. Peak, Manager. Wahlgreen, Manager. bition. Dinner, Hotel Baltimore. 





Service Men Meet 
During Show Week 


NEW YORK, Dec. 23—One of the at- 
tractions of show week will be the con- 
vention and banquet of the combined 


Automotive Service Associations of New 
York and Newark which is to be held at 
2 p.m. January 5, at the Automobile Club 
of America. 

Al Reeves, general manager of the Na- 
tional Automobile Chamber of Commerce, 
will open the convention. Important pa- 
pers on service topics will be presented 
by men well known to the industry. 
Major Osmun, of the Motor Transport 
Corps, will tell how the automotive indus- 
try can cooperate with the army to have 
transport facilities in perfect readiness 
for any emergency, and Prof. Favary, 
head of the automotive laboratories at 
Cooper Union, will tell of the benefits to 
be derived from technical knowledge. Dr. 
Walter Hervey, of the Board of Exam- 
iners of the New York Public Schools, 
will speak on education and there will be 
papers by members of the two associa- 
tions. The chairman will be Ralph C. 
Rognon, president of the New York asso- 
ciation. 


WANT CAR CATALOGS 

INDIANAPOLIS, Dec. 22—Catalogs of 
American built automobiles together with 
terms of export and all possible informa- 
tion as to prices and other features are 
sought by the Koyo Co., importers and 
exporters of Seoul, Korea, according to 
a letter recently received by the Gibson 
Co., Indianapolis, with whom the Koyo 
company has been trading. 


DULUTH SHOW IN FEBRUARY 
DULUTH, MINN., Dec. 22—Passenger 
cars and trucks will be combined at the 
annuai automobile show of the Duluth 
Auto Trades Association, to be held in 
the armory, from Feb. 23 to 28. W. F. 
Daly will be director of the show. 


INDIA DISTRIBUTER NAMED 

DETROIT, Dec. 22—The Columbia 
Motors Co. has closed a contract with 
Ram Naick & Co., of Madras, India, for 
distribution of the Detroit product in 
that country, where it is said the Ameri- 
can automobile rapidly is becoming popu- 
lar. Naick’s representative who closed 
the contract for Columbia distribution, 
says his firm dates back to the palanquin 


period, having been organized centurie; 
ago to build the wheelless vehicle in 
which passengers were carried about on 
the shoulders of stalwart natives. Later 
the company built chariots and then pro 
gressed to two-wheel bullock carts and 
finally to the four-wheeled vehicles simi 
lar to those in use in America. 





NEW SHOW QUARTERS 


FARGO, N. D., Dec. 22—The aunua' 
automobile show of the Fargo-Moorhead 
Automotive Trade Association will be 
held in the Barry building, from Feb. 1' 
to 13, under the direction of H. L. Wil 
son. The Berry building is a recent) 
constructed fireproof garage, three stor 
ies and basement. 





TIRE PLANT ENLARGED 

SOUTH BEND, Dec. 20—The Inte: 
national India Rubber Corp. has broker 
ground for a factory addition for th: 
installation of a line of three new mix 
ing mills and one large size calendar 
Three new vuleanizers are to be added 
also. It is expected that the factor} 
capacity will be 800 tires and tubes a 
day. 
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‘What Is “This 


i 
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It 1s a special grinder for grinding the worms for Fordson Trac- 
tors The wheel is dressed V shaped to properly form the thread 
of this big worm’ To do this satisfactorily the wheel must be 
held against all vibration or chatter either radial or sidewise. And 
this absolute ngidity must be held permanently and of course 
without interfering with the free running of the wheel. These 
worms must be ground smooth and true and they must be produced in quan- 
tity in the true Ford fashion 


Accordingly Mr Ford does the logical thing to make sure of these results, 
mounts the spindles of these machines on Gurney Radio-Thrust Bearings 


GURNEY BALL BEARING CO. 


CONRAD PATENT LICENSEE 
JAMESTOWN, N. Y. 
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The latest Buda engine 
features will be on view 
at the New York Truck 
Show, Space 11-12-13, and 
at the Chicago Motor 
Truck Show, Space 26-27- 
28. A really cordial wel- 
come awaits you at the 
Buda booth. 





It has been the constant aim of The Buda 
Company to build for high quality rather 
than huge production—to produce an en- 
gine able to perform, to the most gratify- 
ing degree, the work for which it 1s 
intended. 


Quality performance, such as rendered by 
the Buda engine, is recognized more and 
more as the vital factor contributing to 
the maximum measure of truck, tractor 
or passenger car service satisfaction. 


Because the ability of the Buda engine to 
deliver punctual and profitable power has 
been so thoroughly demonstrated in every 
field of service, Buda-equipped products 
enjoy a remarkably receptive market. 


Sustained quality performance is the solid 
foundation upon which rests the ever- 
increasing prestige of the Buda engine 
among automotive vehicle manufacturers, 
dealers, and users. 


THe Bupa Company, Harvey (Sigur), L//. 
ESTABLISHED 1881 
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IDEALS 


WYMAN-GORDON forg- 
ings are our ideals ex- 
pressed in the best metal, 
honestly designed and. 
made to fit your individ- 
ual requirements, com- 
bined with the most 


progressive forging 
methods. Their reputa- 
tion for excellence in the 
engineering fraternity is 
prima facia evidence 
that the Wyman-Gordon 
way is the ideal way. 
Our.Engineering and Metal- 
lurgical Departments will be 
glad to discuss with you your 
forging requirements. This: 


service is always available, | 
without charge. 


WYMAN- GORDON 


. Fhe CRANKSHAFT MAKERS 


WORCESTER,.MASS. CLEVELAND , OHIO. 
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Stupendous, intricate and multiplied as are the “% 
mechanisms of industry, trace their development *' 
inversely, and the second step only from the 
minds which conceived them will be found those 
marvelous charts of progress—THE BLUE 
PRINTS. 


The structures of men visualize themselves no 
more perfectly than men can interpret the in- 
finite detail of their construction. Blue 
Prints are the factors which in characters 

of steel and stone cause men to spell per- 
fection or imperfection. 


The one system which insures positively 
against the hidden, lurking elements of 
weakness and fault—which has not failed 
—cannot fail—is THE WICKES SYSTEM. 
It is invariably accurate and infallibly true. 
It prints sharply, clearly and distinctly. 
There are no blotches, faded or omitted 
lines; the absence of these defects assures 
a perfect Blue Print. 


Write to us for our Catalog 


~ 3 WICKES BROTHERS Re “ 


1901 Water Street. 
1856 Saginaw, Mich., U. S. A. 1920 


Builders of 

Heavy Duty Plate and Structural Tools, Sta- 
tionary and Heavy Duty Engine Lathes, : 
Special Production Lathes and Crank- *%e 
shaft Turning Equipment 
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y WICKES + 
BLUE PRINT SYSTEM 
SAGINAW * MICHIGAN 
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C) WING to the dfficulties of keeping the 


records of this publication in New York 
City and doing the printing in Chicago, it 
is impractical that we include in this issue 








the index. This, as all readers know, has 





been the custom for several years. We realize that 
the index is valuable to many of our readers and we do 
not wish to deprive any reader of this convenience. 


The index for the last six months will be printed in 
separate form as quickly as the record department can 
complete its work. This index will be sent to all read- 
ers upon request. So we ask that any reader wishing 
to bind or otherwise include the index in his file of the 
last six months, write at once to the editorial depart- 
ment of AUTOMOTIVE INDUSTRIES asking for 
the index and the request will be complied with. 


We regret any change in the established custom but 
this is one of the difficulties that could not be overcome 
in working out the problems arising from the recent 
printers’ strike. 
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Greater Cerryng Capacity and HigherEfficiency 


3A The Three Area Contact distinguishes this from the ordinary bearing. 
vYéa ' 

The balls obtain two areas of contact in the outer race at a constant 
Contact 


angle to the third area of contact in the deep race of the cone. An 


important contribution to SCHATZ “UNIVERSAL” QUALITY! 


DEFINITELY located contact areas mean better design—a design 

Better which insures complete protection against any binding strain in the 

D . bearing under thrust loads. This is a big factor in producing SCHATZ 
esigu “UNIVERSAL” QUALITY! 











BALL BEARINGS require the utmost precision in manufacture. 
Painstaking care; close attention to every detail; the skill of expert 


workers backed by rigid and persistent inspection, 
Excellent results in SCHATZ “UNIVERSAL” QUALITY! 
Workmanship IC LUM My 


UN SIV 
SCHATZ “UNIVERSAL” ANNULAR BALL bearings repre- WN 
sent Quality. That is why leading automotive engineers, manu- 


facturers and owners have adopted these bearings as standard 
equipment. 


THE FEDERAL BEARINGS CO., Inc. 
Poughkeepsie, N. Y. 


Great Britain: 37 Sheen Road, Richmond, London Wi Y$)Juu 
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CCURATIE gaging depends in a large 
A measure on the final finish of the gage. 
The surface must be even and flat to an un- 
usual degree, else the tiny hills of the wear- 
ing plane will be quickly worn away and the 
thickness of the gage appreciably reduced. 
The surfaces must be parallei, and the steel 
must have that peculiar toughness that af- 
fords long use with the minimum of wear. 
finally the seasoning must be such that 
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Johansson 
FINISH 




















tensions are not set up to alter the delicate 
accuracy. 

Some fifteen years were required to solve 
these problems. Today the man who buys 
Johansson Gages can do so with the confi- 
dence that unwearying experiments and 
long-time tests have established both the 
finish and the accuracy. 

Let us send you details of standard sets, 
plue gages, snap gages and other Johansson 
tools. . 


C. E. JOHANSSON, INC. 
Poughkeepsie, N. Y. 
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Non-Gran 


American Distributors 
Cutter & Wood Supply Co. _68 Pearl St., Boston, Mass. 


Peter A. FrasseCo., Inc., 417 Canal St., New York City. 
Samuel Harris & Co., 114 North Clinton St., Chicago, Ill. 


C. S. Mersick & Co. 274 State St., New Haven, Conn. 
Sidney B. Roby Company Rochester, N. Y 
Root, Neal & Company 178 Main St., Buffalo, N. Y. 
F, E. Satterlee Co. 


118 Washington Ave., North Minneapolis, Minn. 


Strong, Carlisle & Hammond Co, 
236 Frankfort Ave., N. W., Cleveland. O. 

Pittsburgh Gage & Supply Company Pittsburgh, Pa. 

Boyer-Campbell Company i 

Oliver H. Van Horn Co., Inc. 

W. J. Holliday & Co. 

The Wirthlin-Mann Compan 


New Orleans, La. 


y, 
318-320 West ‘Third Street, Cincinnati, Ohio. 


Colcord-Wright Machinery and Supply Company, 


1223-1229 North Broadway, St. Louis, Mo. 
The M. I. Wilcox Company, 210-216 Water St., Toledo, O. 


Foreign Distributors 
Foreign Dept., Automotive Products Corporation, 


3010 Woolworth Bldg., New York, N. Y. 


Stanley J. Watson 


Sheen Road, Richmond, London, England. 


Aktiebolaget Galco 
8 


Henderson & Co. 
John O'Neill Pty., Ltd. 


Simson and Nielson 






Bronze Bushings 


Detroit, Mich. 


Indianapolis, Ind, 


orra Bantorget, Stockholm, Sweden. 
Cycle Motor Trade Supply Co. Capetown and Durban. 
Johannesburg, South Africa. 
‘ Sidney, Australia, 
Suers. de L. Villamil and Co. Porto Rico, 
Copenhagen, Denmark. 
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BEARING BRONZE 
Tin 105-115 
Zine 20-30 


Copper 855-875 
Impurities 


2 Long Life 


in a Bearing Bronze 


is not secured oy this or any 
other chemical specification 


OR will physical tests, in combination with 
chemical analyses, predetermine the service 
life of a bearing bronze. 


The sure way to get a dependable, long-life, wear- 
resisting bronze is to do as Baldwin Locomotive, 
General Electric, Curtiss Aeroplane, Locomobile and 
hundreds of other big industrial and automotive 
manufacturers do and that is—specify Non-Gran 
on your prints. Then you know that you will get 

- a bearing bronze of proved dependability made by 
bearing bronze specialists who have made nothing 
else for over ten years—a bearing bronze of un- 
varying uniformity, free from flaws, sand holes, air 
or gas pockets—a bronze that will give your ma- 
chines longer service life by postponing bearing re- 
newals and overhauling dates. 


Bear this in mind: You cannot “‘write’’ long 
life into a bearing by means of a specifica- 
tion. But, by writing “NON-GRAN” on 
your blue prints you get the long life Non- 
Gran insures—not once but every time. 


We'll gladly send you copies of the Non-Gran 
booklets and a list of prominent manufacturers using 
Non-Gran. Address: 


AMERICAN BRONZE CORPORATION 
BERWYN PENNSYLVANIA 
DISTRICT OFFICES 


$48 Tremont Bldg., Boston, Mass. 3010 Woolworth Bldg., NewYork, N.Y. 
464 People’s Gas Bldg., Chicago, III. 340 Leader-News Bldg., Cleveland, O, 
Pacific Coast— Allied Industries, Inc. - - + 279 Minna St., San Francisco, Cal. 
340 Azusa St., Los Angeles, Cal. 1252 Ist Avenue, So., Seattle, Wash. 


Gee Lider WL VL 
2 it ws 
A. 










YE 
Yy 
Y y, Y Yj 
Ot) yy 


NI 


L NO 





December 25, 1919 


AUTOMOTIVE INDUSTRIES 59 
THE AUTOMOBILE 


The Rayfield Model O Plain Tube Carburetor 
Will Make Your Truck Perform Better 








The Rayfield Model O Plain Tube 
Carburetor has proved in the truck 
field equal to the high standards 
set by other Rayfield models on 
passenger cars. 


On both light and heavy trucks 
Model O has demonstrated the 
flexibility and power it gives to the 
motor. 


This truck carburetor is of con- 
centric float construction with a 
plain tube. The fulcrum lever type 
of float mechanism provides for a 


positive method of controlling the 
flow of gasoline into the car- 
buretor. 


We are now in position to furnish 
Model O in quantities to truck 
manufacturers for standard equip- 
ment. 


Samples for testing purposes will 
be sent to responsible truck manu- 
Write for them, and 
for full details of construction and 


facturers. 





operation. 


BENEKE & KROPF MANUFACTURING CO. 


21st and Rockwell Streets, Chicago, Illinois 
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=} O Heavy-oil 
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_ 4-Stroke Cycle 


i Direct Injection 
High Economy 
Ignition by 
Compression 
102-50 B.H.P. 
























Lowest Cost per Horse Power 


There is but one measure of the efficiency of the complete power plant 
and that is the cost per unit of usable power. 














The P-R engine converts the fuel directly into power; no boiler plant is 
used. And it has a remarkably high fuel economy. 


All the power produced is available for useful work; the P-R engine 


requires no auxiliaries. This alone represents a large saving. 

And the P-R engine is not only mechanically efficient, but has many re- 
markable features which make it easy to take care of. The P-R engine 
produces each unit of useful work at lowest cost. 


Write today for further information. 


INGERSOLL-RAND COMPANY 


11 Broadway, New York 165 Q. Victoria St., London 


Offices the World Over 
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The Motor Truck must endure the 
strain and friction caused by rough roads and 
heavy loads. The stamina to continually resist 
these shocks and furnish the utmost power is 
provided, to a great extent, by ball bearings. 








The perfect roundness and velvety smoothness 
of Hoover Steel Balls, used in ball bearings, 
help to cushion the road shocks and absorb the 
friction which causes loss of power and short- 
ens the life of the unit. 





They are used in the ball bearings that are in 
a multitude of the nation’s most faithful 
servants. 


HOOVER STEEL BALL COMPANY 
ANN ARBOR MICHIGAN 
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ter what the requirements may be, wiil be secured without 
interruption. 





F assurance—confidence that a maximum production, no mat- 
Millin , 


TN TMT tu nfl ols E 
Yate .and for Milling » = 
ef Crank CaseCap$eats™ 
| ‘vaukee MILWAUKEE MILLING —— lend uttermost 


— 


And the positive knowledge that no job is too hard—that no 
precision is greater—that continuous service will be per- 
formed—is an overwhelming feature which makes MIL- 
WAUKEE MILLING MACHINES the first choice— 
always. 


' The high esteem, which is extended to MILWAUKEE 
MILLING MACHINES is no greater than the conscien- 


tious effort and unhampered willingness of the manufactur- 
ers to furnish a design and quality of construction—unsur- 
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A No. 3B Plain Milwaukee Milling Machine 
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Airco Oxygen and Acetylene Service 








The lower picture shows 
a fractured chuck before 
being repaired with the 
Airco Welding Torch. 


The upper picture shows 
the same chuck welded 
and ready for machining. 







































Welding and Cutting 
Apparatus and Supplies 
Acetylene Generators 
Calcium Carbide 
Nitrogen 

































Pure oxygen, pure acetylene— 
and a distributing station near 
every Airco user. 


Where Airco Distributing Sta- 
tions are located: 


*ATLANTA, GA. 
BALTIMORE, MD. 
*BOSTON, MASS. 
BRIDGEPORT, CONN. 
BRONX, N. Y. 
BROOKLYN, N. Y. 
*BUFFALO, N. Y. 
CAMDEN, N. J. 
*CHICAGO, ILL. 
CINCINNATI, 0. 
*CLEVELAND, O. 
COATESVILLE, PA. 
COLUMBUS, O. 
DEFIANCE, O. 
DES MOINES, IOWA. 
*DETROIT, MICH. 
DORCHESTER, MASS. 
DULUTH, MINN. 
EAST CHICAGO, IND. 
EAST ST. LOUIS, ILL. 
*EMERYVILLE, CALIF. 
FORT WAYNE, IND. 
GRAND RAPIDS, MICH. 
INDIANAPOLIS, IND. 
JERSEY CITY, N. J. 
JOHNSTOWN, PA. 
KANSAS CITY, MO. 
LOUISVILLE, KY. 
MADISON, ILL. 
MILWAUKEE, WIS. 
*MINNEAPOLIS, MINN. 
NASHVILLE, TENN. 
NEW HAVEN, CONN. 


AIRCO = *NEW YORK CITY. 
PRODUCTS # NORFOLK, VA. 
Oxygen OKLAHOMA CITY, OKLA. 
Acetylene OMAHA, NEB. 


PATERSON, N. J. 
PEORIA, ILL. 
*PHILADELPHIA, PA. 
*PITTSBURGH, PA. 
*RICHMOND, VA. 

SAN FRANCISCO, CALIF. 
SEATTLE, WASH. 
SHARON, PA. 

SO. BETHLEHEM, PA. 
SO. BOSTON, MASS. 
SPRINGFIELD, O. 

*ST. LOUIS, MO. 
TACOMA, WASH. 

TERRE HAUTE, IND. 
TOLEDO, O. 

VENICE, ILL. 

WARREN, O. 
WILKES-BARRE, PA. 
*District offices. Communica- 


tions should be addressed to 
nearest District office. 











Air Reduction Company, Inc. 
NEW YORK, N. Y. 





AIRCO SERVICE—A DISTRIBUTING STATION NEAR EVERY AIRCO USER " 
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The 


FAY WAY 
of 


MACHINING 
CAM SHAFTS 





Machining thecam 
shaft of a well 


known 4-cylinder 
automobile engine 


—the FAY WAY. 


[FAY AUTOMATIC LATHE | 
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Increases Output per Machine— 
Reduces Labor Costs— 


Eases Up the Day’s Work 
for the Operator 


THE REASON — instead of making one cut at 


a time about half of the many 
small cuts are made at one time by a number of tools 
—automatically—the remaining surfaces being turned 
on a similarly set up second machine. Both are 
handled by one operator whose actual work is limited 
to loading and unloading the work and attending to 
the sharpening of tools. 


THE METHOD—=2!! the tool 


motions are 
automatic. The front turning tools 
feed in between the shoulders, turn 
to proper length and withdraw again 
—automatically. The back tool holder 
feeds down to square up the shoul- 
ders and returns. The machine stops 
itself. A second operation on a simi- 
lar machine completes the remaining 
cuts. 


The Fay Lathe is completely illus- 
trated and described in the catalog 
of the same name which we send on 
request. 








JONES & LAMSON MACHINE CO. 


SPRINGFIELD VERMONT 


503 Market St., San Francisco, Cal. London, E. C., France, Spain and Belgium; F. Auberty & Ce.. 
¥1 Rue de Maubeuge, Paris. Holland, Rotterdam, Japan, Korea, etc.; Mitsui & Co., Ltd., Tokio. Australia, 
554 Collins St., Melbourne. 











Chis new bouklet just off the press 
‘ontains information about the Shel- 
duu Locomotive Axle principle of con 
struction which every truck dealer 
and user should have. Mailed free 
upon request. 
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SHELDON'S INFLUENCE 


To win first place in public 
sentiment, not as a whim of 
popular prejudice, but as an 
enlightened judgment, is the 
aim of Sheldon advertising, 
for the kind of favor that 
springs from knowledge is 
more enduring than that 
which is based merely on 
highly colored representa- 
tion. 


Therefore, Sheldonis putting 
constructive thought into its 
advertising. Its copy is in- 
formative—educational. Itis 
— a valuable lesson to | 
the great mass of technically 
uninformed truck users. 





Howmany truck buyers have 
had an automotive engineer- 
ingtraining? What havethey 
really known about truck | 
axles, in the past? Is it not | 
true that they have had to | 
take the truck builders’ 


claims on faith? 





Sheldon advertising is giving | 
them some important scien- 





ON THE TRUCK BUYER 


tific truths, in language they 
can understand. It explains 
the fundamental reasons for 
the Sheldon method of con- 
struction. It tells the pros- 
pective owner what to /ook 
for—and why. 


Sheldon advertisements are 
appearing in a great number 
of publications, whose com- 
bined circulation covers 
practically the entire truck 
market. 





The pages and double-page 
spreads reproduced here in- 
dicate the character of the 


copy used by Sheldon in The 
Saturday Evening Post. 


There is no mistaking the 
influence ofthiscampaignon 
the judgment of the truck 
user, an influence that is 
bound to be felt by the indus- 
try and the trade. 





The Sheldon-equipped truck 
will be in a decidedly advan- 
| tageous position. Wise deal- 
ers will bearthis well in mind. 













































The common practice is to 
heat-treat all spring leaves at 
the same temperature. This 
saves time and expense. 


But it cannot produce springs 
of uniform quality. No one 
has yet devised a means of 
making the composition of 
raw spring steel absolutely 
constant. It varies from one 
melt to another. 


Because of this Sheldon 
evolved anew method, thatof 
Selective Heat Treatment, to 


Uniformity 




















compensate for the variation 
in the chemical composition 
of steel. 

The Metallurgical Depart- 
ment analyzes each lot of 
steel as it comes to the plant. 
From this analysis,the proper 
heat treating temperature is 
determined. 

This method insures the 
builder absolute uniformity. 
He gets the right spring— 
and the same quality of 
spring for every car he 
produces. 


SHELDON AXLE & SPRING COMPANY 


Makers of Axles and Springs for Heavy-Duty Service for Over 50 Years 


WILKESBARRE, 


PENNA. 
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The New W & S Turret Lathe 


TRONGER, with more power and greater speed 

range! Double friction back gears give this new 

No. 6 Turret Lathe almost double the power which is 

transmitted by the single back geared machine. Double 

friction back gears increase the speed range by provid- 
ing three speeds for each shift of the belt. 


The heavy duty carriage with six power cross feeds, to- 
gether with the double friction back gears, make possible 
greater production on the No. 6 Turret Lathe than on any 
other machine of its size. 


In automobile plants where every minute counts, the new 
No. 6 Turret Lathe finishes gear blanks, forgings and 
tough alloy steel parts at lowest cost. 


2%” thru the Automatic Chuck 
914” Swing over Carriage 
203,” Swing over Bed 


The Warner & Swasey Company | 
Cleveland, Ohio, U. S. A. 
BUFFALO OFFICE: Iroquois Building BOSTON OFFICE: Oliver Building 


NEW YORK OFFICE: Singer Building DETROIT OFFICE: Ford Building 
CHICAGO OFFICE & SHOW ROOM: 618-622 Washington Boulevard 
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Upon Which 
SECO SERVICE 
Is Built 


. Establish Tolerances 
Analyze Accuracy 
Required Specify 
Limits on all Draw- 
ings. 
- Operation Sheets. 
Proper Sequence of 
Machining Opera- 
tions. Tools, Gages 
end Machinery RKe- 
quired 
4% Tool Layouts. Dia- 
gramatic Layout of 
Tools. 
. Tools and Fixtures, 
Experienced Design- 
ers’ High Grade 
Tools. at Ask us about the tool layout sheets that 
- Gaging System. A , went with this job—how they helped the 
System Based on production manager, and so forth. It’s 
Fundamental Princi- mighty interesting. 
ples, Limits that Tie 
Up. Assurance of As- 
sembling. 
. Operator's Instruc- 
tion Sheets. Specific 


Bpareisr, eaeeis SERVICE ENGINEERING CO. 


ment Needed and 
Production Specified. 
. Installation of Tools. 
Supervision of In- 


stallation of Tools. 
Cuno | PREPS ee eee 


ods Eliminated. 





on | 
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098 Jigs, Fixtures and Gages 
Designed in 112 Days 





—Pretty good evidence of 
Seco Speed and Skill—Isn’t It? 


Here we show, instead of the tools themselves, the tool layouts we made for this 
job which show sequence of operations, machines used, etc., so that the produc- 
tion manager has for ready reference and in easily accessible form a complete rec- 
ord of each operation involved. = 





















Tool designing, while vitally important, is but a part of the service we offer. 


The outstanding features of SECO SERVICE are, first of all, speed and skill in 
designing of tools which will in turn insure speed and skill on the jobs for which 
they are made. To insure speed and skill in operation, we go a step farther than 
the ordinary tool designer. Such “‘extras’’ as the layout sheets shown here, work- 
man’s instruction sheets, and so forth, put SECO SERVICE in a class by itself. In 
other words—SECO SERVICE not only designs high-grade tools but insures profit- 
able production from those tools. 


We believe this is the kind of tool designing service 
you want. 


Send TODAY for a copy of our book ‘Complete En- 
gineering Service.’ It tells our story. It deals with 
facts. It's interesting, and should be in the hands of 
every man in the automotive industry who is in any 
way responsible for tools and production in his shop. 


What this service is, what it does for production and 
the vital need for it is explained in our book—**‘Com- 
plete Engineering Service.” 


Where shall we send your copy? 
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NewProcess Lewis Springs 


Set A New Standard 
Of Spring Accuracy 


Each Lewis New Process Machine made leaf spring 
is an exact counterpart of all others of the same type. 


For instance: The last spring in a hundred thousand 
or a million run, for that matter, is identically— 
precisely the same as all the others. 


It has to be. because each New 
Process Lewis Spring is auto- 
matically machine formed and 
machine tempered—a mathe- 
matically accurate duplicate of 
each preceeding spring of any 
given type. 


There is not the slightest varia- 
tion in shape, or in resiliency, 
or in weight resisting qualities. 


That means an end to assembly 
installation troubles so far as 
spring matching-up” and “spring 
balance”’ is concerned. 


Then, Lewis New ProcessSprings 
have many other exclusive 
superiority points of excellence, 
and, complete details will prove 
interesting and profitable to any 
automotive vehicle manufacturer. 


Every essential detail of the Lewis-Baker Spring Making 





Machine is protected by patents. 
prosecuted to the full limit and held financially respon- 
sible to the maximum extent. 
have already paid the penalty, and, at the same time 
assisted us in establishing the legal validity of the patents 


Infringers will be 


Several patent pirates 


covering the Lewis-Baker Spring Making Machine. 


TheLewis Spring -*Axle Co 


= CHELSEA = MICHIGAN = 
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Your Strongest Sales Arguments 
Are—Accuracy of Product—Day 
in and Day Out Efficient Per- 
formance—Prompt Deliveries 


Our strongest selling claim for the Tilted Rotary is that it is one 
f the greatest aids to the faster production of accurate, dependable 
products. 
Duplicate milling can be done on an Ohio Tilted Rotary at produc- 
tion rates never before attained. Seconds per piece is the usual 
production time. Station milling is the method. A rotating tilted 
table the principle. This table carries from one to seventy-two 
iolding fixtures. Work is loaded and unloaded at front of machine. 
The rest of the operation is automatic. Each successive piece is 
fed to milling position where cutter advances, automatically makes 
» cut and returns to former position until next piece is brought 
ito place when the operation is repeated. 


é. t us know your particular duplicate milling problems. The Tilted OS. TERLEIN SA YS: 


ry has a profitable solution. 
O ] e M hi Cc “The demand for cars, trucks and tractors has 
ester ein ac ine oO. set a stiff pace for the accessory manufacturer. 

Samal m It isn’t ‘business as usual,’ but ‘business unusual.’ 
Cincinnati, Ohio Your share depends on your production facilities. 
“For profit’s sake, let the Tilted Rotary aid you. 


GRINDERS “Yours 


“For Production.” 











MILLERS 
















“TOOLS IN WHICH EVERY OUNCE WORKS” 
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MADE BY OESTERLEIN FOR PRODUCTION 
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Announcing an 


INCREASED 
CAPITALIZATION 
of the 


Smalley General Co., Inc. 


In order to both serve and satisfy the increasing 
demand for Smalley General Company products, it 
has become necessary to increase the capitalization 
of this company from $50,000 to $525,000. This we 
regard as a tribute to the excellence of Smalley 
General Product. 


The new capitalization will be utilized to promote 
the development of thread milling and to increase 
production. This new capitalization is paid up in 
full. It has no bonded, mortgage or other funded 
indebtedness. It has no floating indebtedness save 


for current accounts. The company will discount 
its bills. 


The management and officers of the company re- 
main the same. The new stockholders are 


John W. Eddy, Skinner-Eddy Corporation, Seattle, Wash 


James G. Eddy, Ferry-Baker Lumber Company, Everett, 
Wash. 

R. B. Eddy, Eddy Investment Company, Bay City, Mich. 

Howard F. Smith, Michigan Pipe Company, Bay City, 
Mich., and Dominion Sugar Co., Chatham, Ontario. 


J. R. Decker, Sales Manager, Smalley-General Co., Bay 
City, Mich. 


SMALLEY GENERAL CO., Inc. 


Machinery Builders 


Trumbull and Water Streets, Bay City, Mich. 


Agencies: 
The Luster Machinery Co., Philadelphia, Pa. 
E. L. Esseley Machinery Co., Chicago, Moline and Milwaukee. 
Rudel-Belnap Machinery Company, Montreal and Toronto. 
Thos. I. Cochran, Addison Hotel, Detroit. 
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Put It Up to Bullard Engineering 
Service to Show You Savings 
The Bullard MULT-AU-MATIC has made 


deep cuts in manufacturing costs wherever in- 
stalled. The steady stream of mechanically paced 
production flowing through the hands of its single 
operator reduces in great measure the various 
factors which make up costs, setting new low 
figures on the cost sheet. 


This is the invariable performance of the 
MULT-AU-MATIC. Scores of installations have 
made it the rule, the only difference in a wide 
variety of cases being in the amount of savings 
made on the original machining cost. Any num- 
ber of cases can be cited where MULT-AU- 
MATIC production time was one-sixth to one- 
tenth that of other methods on well-tooled and 
thoroughly modern machines. 


The Bullard MULT-AU-MATIC was designed 
to, and does, meet to-day’s insistent demand for 


greater and still greater production at lower and 
still lower costs 


On flywheels, gear blanks, small motor frames, 
roller and ball bearing cups and races, etc., it is 
raising production peaks. Savings up to 80% 
over former methods are matters of record. 


You cannot afford to overlook the possibilities 
of such savings in manufacturing your product. 
Consult our Engineering Service Department. 
Our recommendations are backed by an organi- 
zation which has had an unbroken experience 
of thirty-eight years as makers and users of ma- 
chine tools designed for the economical manu- 
facture of metal parts. It is an assurance of 
intelligent co-operation in meeting your produc- 
tion requirements. 











; _ Small Motor Frame 
The first step is yours; and we are waiting Cast Iron 
to serve you. (They Called on Bullard Engineering Service 
cae . We estimated a production of 60 per hour on the manu- 
Descriptive literature for the request. facturing of this motor body. The actual MULT-AU- 


MATIC production was 80 per hour—one every 45 sec- 
onds. Best possible previous time with other machines, 3 
minutes. Actual time saved, 2 minutes, 15 seconds. 


Increased Production in Eight Hours—480 Pieces 


Bridgeport, Connecticut, U.S. A. 
WAJURNUAUUAYOOEVIVUVOURSNAQOQUSRUSRUUUTEGUOUDOGUNVUSOOAARLGESEROGSUNGSOOOOOEOUEDPROSURLEUUOGSEUULUULL 
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FURNACE NO. € 
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nar 


KEEN Chis Line-Straight- 
Helps Keep YourTruck 
Out of the Shop 


[Tt shows that furnace 47 — Heat- 

treating gears for your truck—was 
kept at an absolutely even tempera- 
ture. And the pyrometer readings 


‘LIPE 
GEAR 
TRANSMISSIONS 


were taken every 5 minutes. 


This extreme care found in every 

operation and every inspection 

throughout the entire process of man- 

ufacture is to make your Truck’s (or 

Motor Car’s) transmission or differ- 
° c¢ oe 99 

ential “‘above suspicion. 


BROWN-LIPE-CHAPIN CO. BROWN-LIPE GEAR CO. 
DIFFERENTIALS TRANSMISSIONS 


Both at SYRACUSE, N. Y. 
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— Aver Another Job -_ 

Suality | That Is Better D ce 
at is Detter vone 

“A never-ending service in 
“A time-proved quality on a promptly supplying repair 
that extends to every 5 parts and operating assist- 
part of every Rivett RIVETT ance when needed, insures 
= the profitable performance 


P ; Ky re 5 . 
roduct and is re fle cted of Rivett Products from 


in the work they do.” the day they enter your 
RADIAL GRINDER | 





























RIVETT 
No. 205 
Radial Grinder 














Grinding External Straight or 
Taper Work of Short Length 


As a means of developing true spherical surfaces by the 
oscillating method, the Rivett Radial Grinder is truly a 
wonder machine tool and its usefulness does not end there. 
The grinding of straight and taper internal and external 
work of short length can also be handled particularly ad- 
vantageously on this machine. 


Take the job shown above, for instance. Piece is held in 
fixture on headstock. Headstock is set and locked at proper 
angle and wheel is moved back and forth across the work 
by lever A. 


Both from the viewpoint of production and accuracy, this 
is a particularly efficient way to handle this job. 


Send for detailed description of this machine TODAY. 


RIVETT LATHE az0 GRINDER COMPANY 


BRIGHTON DISTRICT of BOSTON, MASSACHUSETTS 
“MAKERS OF THE WORLD~ KNOWN RIVETT PRECISION LATHE” 








DOMESTIC AGENTS: The Fairbanks Company, Boston, Mass.; Purinton & Smith, Hartford, Conn.; Patterson, Gottfried, & Hunter, Inc., New York City; Homer Strong, 
Rochester. Buffalo, Syracuse and Albany; D. Nast Mchy. Co., Philadelphia, Pa.; Somers, Fitler & Todd Co., Bittsburgh, Pa.; Cleveland Tool & Supply Co., Cleveland, Ohio; The 
i A. Kinsey Co., Cincinnati, Ohio, Indianapolis, Ind.; J. R. Stone Tool & Supply Co., Detroit, Mich.; Dale-Brewster Machinery Co., Chicago, Ill.; Blackman-Hill-McKee 
pitchinery Co., St. Louis, Mo.; F. E. Satterlee Co., No. Minneapolis, Miun.; Hallidie Mchy. Co., Seattle, Wash.; Hendrie & Bolthoff Mfg. & Sup. Co., Denver, Colo.; 
yortland Mchy. Co., Portland, Ore.; Smith-Booth-Usher Co., Los Angeles, Cal.; F. O. Stallman, Supply Co., San Francisco, Cal.; Utah Mchy. Co., Salt Lake City, Utah. 
GLE eIGN AGENTS: H. W. Petrie, Ltd., Toronto, Canada; Fenwick Freres, Paris, France, Belgium, Switzerland, Italy, Spain, Portugal; Buck & Hickman, Ltd., London, 
“lasgow, Manchester, Sheffield and Birmingham; A. B. Galco, Ltd., Stockholm, Sweden. 
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SALISBURY 












































Our huge plant at Jamestown, New York, unfaltering standard of excellence. Safisoury 


covers more than twelve acres of floor space quality is now a traditional phrase because ours 
and is recognized as one of the most completely is the oldest Axle plant in the motar Car neue 

, oe try. All of our energies, all of our equipment 
equipped factories in the nation. Here we de- 


and all of our resources are dedicated te the sim- 


gle task of protecting and developing the repu- 
tation that our product has honestly won. 


vote ourselves exclusively to the production of 
Motor Car Axles that must measure up to an 





SALISBURY AXLE COMPANY, JAMESTOWN, N.Y.,U.S.A 
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A G&E Worm Wheel Generator 


Assures a Successful Drive 


THE SUCCESS of the worm and worm wheel 

drive depends largely upon the accuracy and 
smoothness with which the worms and worm 
wheels are finished. 


The G & E Worm Wheel Generator has all the 
features that are necessary for accurately and 
smoothly finishing worm wheels for use in motor 
trucks, tractors and worm gear reduction sets. It 
has both tangential and infeed features and uses 
a straight or tapered hob or flytool. 


Gould & Eberhardt No. 18 W Worm Wheel Generator 


SEF RE 7A) I (Db 





An aluminum bronze worm 
wheel blank (with teeth 
reughly cast te shape). 


Let us send you our Bul- 
letin 41, showing how you 
can get more and better 
“worm wheels at a lower 
cost with a G & E 
machine. 


¥ 





Hiack DUTY” SHAPER 


$6 
ss 
AUTOMATIC GEAR AND RACK CUTTING MACHINERY 


ESTABLISHED 1833 


NEWARK, N.J. U.S.A. 
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They 
Have to 
Make Good 


Bolts and nuts do more than join the 
assembled parts of a car or truck or 
tractor. 


They make up the sum total of differ- 
ence, often enough, between good will 
and bad. For a belt or nut that makes 
trouble on an otherwise high grade 
assembly, is as likely as not to bring 
adverse judgment on the whole prod- 
uct. YOU can offer no excuse for a 
part that went wrong. 


And you won’t need to, if the bolts 


and nuts you use are trademarked 
EMPIRE. 


AUTOMOTIVE INDUSTRIES 
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Behind the skill and efficiency that in- 
sure microscopic limits of accuracy, 
enduring strength — thoroughgoing 
quality — are three-quarters of a cen- 
tury of fruitful experience in the man- 
ufacture of Empire Bolts and Nuts. 


These are the highest grade bolts and 
nuts in the world, in every sense of the 
term—fully guaranteed as to quality of 
material and workmanship. In no 
way can you get fuller assurance of 
uniform dependability than by specify- 
ing Empire. 


December 25, 1919 








RUSSELL, BURDSALL & WARD 
©® BOLT & NUT COMPANY 


renserwicx.conn. PORT CHESTER , NEW YORK. *0c« mus.nunois 








\ @akers of Bolts, Nuts and Rivets Since 1845 4 
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Many devices operate at increased efficiency or with 
greater accuracy when temperature compensation 
is provided automatically 





The Curve of G-E Tieenetatie Metal 
Is the Curve of Greater Efficiency 


























fraeewemnemn | | | Hiaammereres or Accura Cy 
wT ep THERMOSTATIC METAL (Patented Dec. 18, 
£49|BemtSmte or Somat / - G E 1917) takes a curve or straightens, in accord- 
24 fannie mags far ana ance with definite laws as the temperature rises 
iat AH or falls. It consists of two metals of widely different co- 
| Uc ae efficients of expansion, permanently joined throughout 
See eee their lengths. 
fot THT he = ' 
Lencti oF Mevac Strip in Incives The sensitiveness of this metal to temperature changes 











has solved the problem of thermo-control in a wide 
variety of devices. It is used to maintain constant tem- 
peratures or to compensate for changes in scales, bal- 
ances, scientific instruments, furnaces, incubators, re- 
frigerators, electric heaters, ice machines, thermostats, 


These curves and others that 
show the effects of the definite 
laws governing G-E Thermo- 


static Mctal’s performance are carburetors and in battery-charging outfits, and signal 
— in the Booklet B- equipment. 

> “G-I) Thermostatic Con- 

trol” It is yours for the asking. If you have a heat compensation problem, our special- 


ists will be glad to assist you. Write the address below. 





















For nt Wayne Dept., 
Fort Wayne, Ind. 








Sales Offices in 
all large cities. 


55E-3 
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Why Risk the Reputation of Your Car By 
Using an Inferior Joint? 


Play Safe 
Get 


The Joint of Universal Satistaction 


THE HARTFORD AUTOMOTIVE PARTS CO. 
Hartford, Conn. Inc. 1906 


arliiorda 
UNIVERSAL JOINTS 
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‘* Heat-treated’”’ is a term that may 
mean much or little. It may mean that a 
steel part has been hurriedly heated and 
hastily hardened, or that it has been care- 
fully, exactly and scientifically treated as 
it is in the Nuttall BP Process. 


The Nuttall BP Process of heat treat- 
ment goes further than a hardening of 
wearing surfaces. It hardens the steel 
clear through, and adds greatly to the 
wear-resisting ability of the metal as well. 


The BP Process was originated by 
Nuttall engineers and has been used with 
remarkable success on gears for electric 
locomotives and cars, motor trucks, heavy 


























fg 
= 


industrial machinery and in other kinds of 
service. 


It has been so successful in fact that 
when comparative tests can be made under 
identical conditions Nuttall gears are un- 
qualifiedly guaranteed to last four times 
as long as untreated cast-steel gears. 


Nothing speaks more strongly for the 
quality of Nuttall Gears than the fact 
that Nuttall has never had to replace a 
single gear under this guarantee. 


The real meaning of “‘ heat-treated ”’ is 
explained more fully in the booklet 
‘‘Pedigreed Gears.’’ Write for a copy. 





R. D. NUTTALL COMPANY, Tractor Dept., 2133 Conway Bldg., Chicago. Works, Pittsburgh, Pa. 





Nuttall Gears 


EVERY GEAR REGISTERED 
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What Does “Heat Treated” Mean? 








Hayes Policy 


Expert Workmanship 
Close Cost Figures 
On Time Deliveries 
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Hayes Products 
Are the Result of 


Faithful Service 


HE Hayes Manufacturing 

Company numbers among 
its forces scores, whose pleasant 
association with the company 
dates from its existence. 


These workmen during faith- 
ful service, have encountered 
problems and solved them. They 
are experts, not by adoption but 
by ex perience—and what’s more 
because. they definitely apply 
Hayes principles. 


They are prompted by some- 
thing higher which they them- 
selves live and feel and which is 
more important to their work 
thaneven theirtools or materials. 
So Hayes results come from a 
genuine willingness to do. 


Automotive manufacturers 
are coming to know the products 
of the Hayes workmen by their 
fineness—that difference put 
there not by machine but by an 
intangible something described 
as spirit. Hayes spirit. 
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Showing One of the Recent Paige Trucks Wearing Dayton Steel Wheels 


Are Your Trucks Equipped for the Contractor? 


There is probably no service which subjects 
the truck and especially the wheels to 
greater strain than that of the contractor. 


usage to which they can be put. They never 
develop any of the prevalent wheel faults, 
such as wobbles, flats, loose spokes and so 
All kinds of streets, unpaved roads, gravel forth. 
pits and similar wracking routes must be 
traveled. 





With this greater strength, Dayton Stee! 
Wheels in the 5-ton truck size are as much 
It is because of these severe strains that most con- as 100 pounds lighter per set than any other wheels 
tractors now buy only trucks equipped with steel In no case are they anv heavier than other wheels 
wheels—with Dayton Steel Wheels. , ° 
These wheels are also saving in tires, adding from 


o your trucks meet this preference of the con 10 to 30 per cent to the life of them. 


tractor or must he purchase a competitive truck to 


secure them? Your truck fitted with Dayton Steel Our Engineering Department will show you how 
Wheels will enable you to cash in on this demand. these wheels will enhance the appearance of your truck 


Dayton Steel Wheels are more than equal to any and increase its selling power. Write 


THE DAYTON STEEL FOUNDRY COMPANY 
Main Office and Works, Dayton, Ohio 


Detroit, 1008 Chamber Cincinnati — 416 Firs‘ 
of Commerce Nat’! Bank Bldg. 
Chicago—975 Old Col- New York —1136 World 
ony Bidg. Bldg. 


Steel Truck Wheels 


Patented 
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Two Things Have To Do With 
The Production of Quality 
Automotive Parts: 


Capacity and 
Determination 







GLANCE at the accompany- 
ing illustration or a visit to 
the factory will give you some 
idea of the capacity of the Bossert 
plant. It is practically unlimited. 
The largest presses in the world 
are at your disposal regardless of 
your production requirements. 
The determination to produce the 
best pressed metal has been the 
cause of this great plant’s upbuilding. 











“The Demand jor 

Bossert Stampings 

Has Grown with the 
Industry ”’ 
















From the time a blue print enters the Bossert plant until 
the finished product is delivered, the various operations 
are carefully followed by men whose sole determination 
is to have Bossert products excel, and who bring to this 
determination an experience of successful metal stamp- 
ing many years old. 












These things mean much to you—as Bossert engineers 
will prove. 


THE BOSSERT CORPORATION 
Main Office and Works Utica. New York 





PRANCH OFFICES: 
eland, O...611 Citizens Bldg. 
it, Mich...1518 Ford Bldg. 
York City....30 Chureh St. 
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H. V.GREENWOOD, General Western Sales Agent 
Reoplés Gas ‘Building, Chicago, Hl 
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a heavy. truck reflects the 
care and precision of their 


eetebelbiicleaelus 


Their 
life assures complete satisfac- 


tion to the owner 
are at the service of truck 


rience of Baldwin engineers 
designers and builders. 


Baldwin Chain Drives on 
The intelligence and expe- 


BALDWIN CHAIN 
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FLEXITE 
MEDIUM DUTY 


Universal Joints 


For Passenger Car Service 





T Require Neither Oil 


TRADE MARK REGISTERED N or Grease 


Flexite Patented Medium Duty Univer- 
sal Joints are flexible without requiring 
lubrication. 


There are no sliding, rubbing or rotat- 
ing metal parts in contact to require 
lubrication. 


: 
4 
S 
; 
24 
: 


Flexite cannot become noisy or wear 
from lack of grease or oil. 


Flexite cannot throw out oil or grease. 





Its operation is unaffected by water, 
grease or dirt picked up on the road. 


SOR PTE. Re A 


ASSEMBLY OF FLEXITE PATENTED MEDIUM Simple in assembly, Flexite Patented 


; See eS ewer Medium Duty Universal Joints never 


require attention for lubrication or ad- 








- justment. 
Other | 
Flexite "i & ASK FOR FURTHER INFORMATION 
Products 
t 
Flexite Patented Heavy F R BLAIR. ( O [ 
Duty Universal Joints & 
for Trucks. i . , - 
Flexite Standard Magneto é 90 CHURCH STREET 
and Generator Couplings. N EW YO RK 
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‘For a Good Will 
Offering 


Lift jaw; slide to desired 
size; drop into mesh. 
In an instant you get 
any one of ten sizes 








Ten sizes: 
« 37967, %*,. 27/16". 
=”, rae". Ws, 
5/32", Te” 


Put a Wizard Adjustable 
a >. Bk Open End Wrench in your 
mam | oF es Car’s Tool Kit 


LIST PRICE 


Every Man Who Buys Your 
Car Will Appreciate it 


The Wizard takes the place of 5 double end YS 
Wrenches in the tool kit. Working with a Wizard eg 


is like having all five in your hand at once ready 





for use on any nut that comes along. The Wizard Patents Pending in the 
' : United States and Foreign 
saves you searching through your tool box for Eaasmien. 


the right wrench. 
All nuts are one size to the Wizard. Just lift the 














jaw, slide it to the size you want and drop it into 
ee \ —_ — the — Ne fits the nut exactly The Wizard 
\ Sd and works without back lash. . Wrench is 73/4” 
= It is a wrench you can be proud to put in your long, 
car. It is up to the highest standards of quality. 36” thick, 
It is sturdily built from special carbon steel, hard- 214” wide. 
ened and toughened by special heat treatment. Instantly Adjusted 
. It has the perfect balance for which Wakefield to Ten Sizes— 
Wrenches have been famous for thirty years. ta = yr 
A ggg for prices = quantity orders. Cap Screw Sizes. 
ot Bea us for special proposition to car 7 oe —. 
. ©». Standarc 
' Sizes. 
& Sole Manufacturers Without knurl ad- 
justment. Every 
CE WAKEFIELD opening is absolute- 
Worcester, Mass., U. S. A. ly positive. 
MAKERS OF A ut omobile, 
& Bicycle and Motorcycle Wrenches. ~~ 
. Wrench Manufacturers For Over 
sae ay ey > ag Thirty Years A push of the thumb will make ny 


adjustment. 





C.E. WAKEFIELD *32"si.""S24°""""5 Worcester, Mass., U. S. A. 
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O complete the luxurious appointments of the Hudson 
coach interiors they have added the Perfect Window 
Regulator. 
Automotive engineers and fine body builders have been 
specifying the Perfect Window Regulator for the past ten 
years. 


The regulator is simple in construction. It is easy to oper- 


ate. 


Any necessary adjustments of the counterbalancing 


spring to 
removing 
Regulator 


meet operating conditions may be made without 
This exclusive Perfect Window 
feature appeals to all body builders. 


the regulator. 





You will find the Per- 
fect Window Regulator 
on these cars. 


Marmon 
Hudson 
Franklin 
Cunningham 
Pierce Arrow 


Not only the Hudson, but this list of cars at the right have 


Cole 


the Perfect Window Regulator as standard. See these cars 
at the show. 


PERFECT WINDOW REGULATOR CO. 


20 Exchange Place New York City 


Offset Type for Rear Quarter 


Window. 
‘! 
* 


Standard Regulator. 


ee = 
C She PerleckH | 
Window Fesulator 
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A‘ any doughboy who was “over there” and 
he will tell you that American railroads 
are the best in the world. 

He saw the foreign roads—in England and 
France, the best in Europe — and in other Con- 
tinental countrics — and he knows. 

The part railroads have played in the develop- 
ment of the United States is beyond measure. 

American railroads have achieved high stand- 
ards of public service by far-sighted and cour- 
ageous investment of capital, and by the constant 
striving of managers and men for rewards for 
work well done. 

We have the best railroads in the world — we 
must continue to have the best. 

But they must grow. 

To the $20,000,600,000 now invested in our 
railroads, there will have to be added in the next 
few years, to keep pace with the nation’s business, 
billions more for additional tracks, stations and 
terminals, cars and engines, electric power houses 
and trains, automatic signals, safety devices, the 
elimination of grade crossings — and for recon- 
struction and engineering economies that will 
reduce the cost of transportation. 

To attract to the railroads in the future the investment 
funds of many thrifty citizens, the directing genius of the 
most capable builders and managers, and the skill and 
loyalty of the best workmen—in competition with other 
industries bidding for capital, managers and men—the rail- 
road industry must hold out fair rewards to capital, to 
managers and to men. 

American railroads will continue to set world standards 
and adequately serve the Nation’s needs if they continue to 
be built and operated on the American principle of rewards 
for work well done. 


The railways of the United States are 
riore than one-third, nearly one-half, of 
all the railways" of the world. They 
carry a yearly traffic so much greater 
than that of any other country that 


there is really no basis for comparison. This advertisement 1 published by the 


Indeed, the traffic of anv two nations ’ a S 
ray be combined and still it does not Association of Railway “e y, 
approach the commerce of Ancerica 

borne upon American railways. Those desiring information concerning the railroad situ- 


ation may obtain literature by writing to The Associa- 
tion of Railway Executives, 61 Broadway, New York. 


United States Senator Cummins. 














7 
Le 


ecember 25, I9I9 


AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 








































93 
q 
— ee 
ee - 
ee 
— een 
¥ 
set Commerc? 2 O%, 
ad Corte yoiel TF 
corbit® 
phi crew? ord 
_ qunniny het 
part 
olds 
over jana 
Pe penby 4ank 
: ais rer icon pe Marta 
—_ pismond Tt ‘ 
pieh? wt 
Doane 
Do it : 
: porrsé& 
Duplex 
ot pierceATtS 
ont Ready sete 
Ree 
re Republic 
Federal : wy 
ps prive RA oe 
F Wheel~ “ 
an Robinson 
3 mnenry oupeld? <heett 
oo sanfor 
georiel me? | : 
, . § ohacns 
| ont Seagrave 
pti al Movers ss oO 
yoner Me : 
“ mpuck GO- nasi 
YeiLe as “how hace 
coat 3 ~ Coe Signe ° 
oe ah Giant Sao nos : 
\ a ¥ es if Vv “a * gen ‘§ et. : | 0 : 
winton ~ Ze 
: Onie 
Heh 
ong wares szanley 
Harvey merle 
\ S ener rekeo scan 
Fore : 
| wn r giudehars r 
quribur ree 
‘qpacpenden® cic os 
a guper 
. naiens : , : 
} $e. ,On In 3 giionss Aerts a 6 
3 Biren Tower truck 
ts 
: ; affic 
——— — 58 Sacer ontinontad 
Pot 
\ : 
ae eingfiels = 
Kelly-SP* ing at . 
¥ gonc* auiocs? ‘ sein = 
: oo Ayed yavis Kare yg. 3. = 
3 ‘ KisSse 4 
— - Bessemer aun ted Mot 4. 
) en | 
A Franc? 88 : 
ets : : | 
\ piperty_ pores cor a 4 j 
\ rocomovi ie printer ee we . ) 
\ puverne euneairente: - wis etedt et ! 
’ Sr ackway om - 2 ao 
were) ckeye we War t 
a powell 
me ow | 
Mer er + = 
wane mor cpeerore’ & Cos give Hick 2 
ext Hut® — MM tor Truc A Se - 
_ tai» 'O% a eats zs 
qniceg? pne = | 
= aad Master = | 
wert? mivde , i 
sitcne tl} oa r 
| ve oe no tambis Menon 
\ siaail ‘ 








The cars and trucks in the 
above list have Timken Bear- 
ings. Those crossed out have 
not. The list includes the 
best known, both in the pas- 
senger car and motor truck 
fields. Counting large and 
small manufacturers there 
were produced in the first six 
months of 1919, 719,000 Tim- 
ken equipped cars and trucks, 
and according to the best fig- 
ures available, 86,000 cars and 
trucks without Timken Bear- 
ings. 


The Timken Roller Bearing Co. 
Canton, Ohio 
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CORE SANO 





Flint Silica Core Sand 
Insures Better Castings 
While Cutting Costs 


Better Castings because it makes cores that vent so freely, that 
blows, scabs and similar defects are largely avoided. 


Less Cost, because you use 50% less core oil than other sands 
require. Youdo this by mixing the dry Flint Silica with the oil 
before you add the water. 


Less cost, also, because less failures, less defective castings, and 
less ““doctoring’’ and finishing expense. 


Send for our Folder: 


“4 New Way of Making Cores” 


UNITED STATES SILICA COMPANY 
Sole Producers of Flint Silica 
1943 Peoples Gas Bldg. 


Chicago 
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HE PROBLEM of 

turned parts for rapid 

assembly is first of 
all a problem of accuracy. 


For nearly half a century 
this company has been spe- 
cializing in the production, 
to most exact and unusual 
specifications, of screw ma- 
chine products and turned 
metal parts in general, rang- 
ing from the smallest size to 
six inches in diameter. 

H. M. S. accuracy is rig- 
idly maintained by constant 
and thorough inspection, as- 
suring you against loss of 
time in assembling. 

All H. M. S. parts are 
milled from solid bars, thus 
preserving the original grain 
of the metal for maximum 


strength, instead of distort- 
ing the texture by cold- 


punching or heading them. 
Our prices cover thorough 
inspection. You can rely on 
using H. M. S. products 
100% without correction. 
We offer a factory space 


of over 200,000 square feet 
equipped with over 1800 ma- 
chines, vast resources of the 
highest types of raw mate- 
rials, and an efficient and 
highly trained working force. 


Particularly if the specifi- 
cations are difficult or if in- 
terchangeability or uniform- 
ity is essential for your pro- 
duction, allow us to figure 
for you and thus indicate 
how efficiently we can serve 
you. 


HARTFORD, CONN. 


DETROIT. 


SAN FRANCISCO. 


RICHMOND.VA. 


HARTFORD | 


MACHINE SCREW COMPANY 
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DURATEX 


AUTOMOBI LE UPHOLSTERY 


ERE is automobile upholstery that manu- 
facturers can really depend on for service 
and appearance. 


Duratex is MADE ESPECIALLY FOR 
AUTOMOBILE USE—by an Institution that 
has had fifty years’ experience in the making 
of fine leathers. 








That is why Duratex is the most practical 
automobile upholstery on the market today. 


It never scuffs, cracks, checks or stiffens. 
It is absolutely waterproof and sunproof. It 


is remarkably durable. It can be washed every 
day with soap and water. 


That is why Duratex is meeting with an ever 
increasing demand from reputable automobile 
manufacturers. 

Look at the January Tenth issue of the Saturday Evening Post 


and you will notice the first two-page Duratex Advertisement— 
the beginning of the Biggest Automobile Upholstering Advertis- 


ing Campaign ever seen in America. 
nt 


MAIN orice” BRANCH OFFICE 
ANDWORKS | BOOK BUILDING 
NEWARK. N.J. Qs DETROIT. MICH. 
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What’s Above the Chassis? 


Engines, axles, bearings, transmissions, all are of 
finest quality, selected to give perfect mechanical 
service. 

How about the protective finish on Fenders, 
Hood and Radiator Shell, etc.> Will it stand up 


under gruelling weather conditions? 




















Black Baking Japans 





Hilo Black Baking Japans are daily proving deeie | | 
durability on thousands of pleasure cars and motor | 
trucks. 


The Baked Japan finish outwears any air-drying | \ 


paint. The Baked Finish aids production, it works , 


to a fixed schedule. 


Let our Service Salesmen tell you how the Hilo Black Baking | 
Japan can be fitted into your production schedule. A line from you | 
and the Hilo Salesman will call. 





Ye Ams, 79 
\A ay 











Hilo Varnish Corporation 


Formerly Moller & Schumann Co. 


5 Gerry St., BROOKLYN, N. Y. Chicago, Ill. 


Pacific Coast Distributors: 
The Brininstool Co., Los Angeles, Cal. 
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The National 


AU TO 
SHOWS 


Under Auspices of National Automobile Chamber of Commerce, Inc. 


January 3-10 


At New York 


Passenger Cars—Grand Central Palace 
Motor Trucks and Highways Transport Conferences 
8th Coast Artillery Armory. 
194th Street and Jerome Avenue 


Take 6th or 9th Avenue L of Lexington Avenue Subway directly to Armory 


January 24-31 


At Chicago 


Passenger Cars—Coliseum and Armory 
Motor Trucks and Highways Transport Conferences—International Amphitheatre. 
Stock Yards 


Take South Side L and Change at Indiana Avenue for Halsted Street Station 


S. A. MILES, Manager, 7 East 42nd Street, New York 
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Example of How the Hartford 
Shock Absorber Works 


Fig. 1—Automobile approaching 
road bump. 


Fig. 2—Movement of car body when 
car NOT equipped with Hartfords 
meets bump. 


Fig. 3—Movement of car body when 
car EQUIPPED with Hartfords 
meets bump. Note how the Hart- 
fords dampen the vibrations of 
the springs by absorbing the 
energy of spring movement, sav- 
ing you from discomfort and pro- 
tecting your car. 





How Long Will Your 
Car Stand This? 


Every hole or bump in the road deals your car a 
telling blow. Every time your springs are moved, 
there is a contrary reaction that racks your car and 
jolts the passengers. 


Automobile manufacturers have spent thousands 
trying to design springs that would always protect 
their cars. ‘They give you the best—but that is not 
enough! Spring-action must be controlled. Harmful 
reaction must be absorbed. Wheels must be kept 
on the road. 


The Hartford Shock Absorber controls the springs 
on both compression and expansion. It protects your 
car from rapid deterioration and your friends from 
discomfort. 


The Hartford is now a part of the factory equipment 
of nearly all America’s fine cars. These cars have the 
best of everything—yet they realize that the Hartford 
is indispensable. How much more it is needed, then, 
by medium or low price cars which are more affected 
by jolts and jars. 





Try the Hartford on your car. Not only will you ex- Attention—Mr. Dealer ! 
perience the luxurious comfort of big, high-priced cars, 
but you will find that your car will last much longer— We are driving the story home. Every motorist 
tire bills will be reduced and the common breakdowns who reads about the exclusive features of the Hartford 
due to the loosening of parts are largely eliminated. Shock Absorber is your prospect. We are sending him 


to you. We are helping you move Hartfords. 


Meet us halfway. Write for our attractive dealer 

helps that link your store with our advertising. Learr 

a>nr, O the story of the Hartford’s features—tell it—and you’ll 
sell it! 


New dealers are always welcome. Write for terms. 


EDWARD V. HARTFORD, Inc. 35 Warren St., N. Y. City 
Factory Branches—Boston, 319-325 Columbus Ave.; Chicago,1716 Michigan Ave. 
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‘! Every Lycoming Motor Proves Its Quality on the 
Test Block Before It Goes Into Your Car 













VERY completed Lycoming Motor is subjected to a thorough and ( 
severe test in our testing room. It is then torn down and all 
parts re-inspected for defects or undue wear. After this it is reas- rs 
sembled, cleaned, painted and shipped to you. 


When you receive it you can be certain that it is absolutely up to f 
Lycoming standards of quality. When you install it in your car you 









know it can be relied on to give the performance Lycoming engineers 

have designed it to give. 

That Lycoming standards of quality and capacity to produce power os 
are capable of meeting the highest requirements of car builders is 

proved by the steady growth of the demand which has compelled 

us to double the capacity of our plant to meet our 1920 orders. ee 
It will pay you to know more about the Lycoming Motor. Write us 

today for specifications and blue prints. 

Model K: 4-cylinder, L-head, passenger car or light truck engine. 

Three Point Suspension. Bore 314”, Stroke 5”, S.A.E. H.P. 19.6, 35 ry 


B.H.P. at 2,000 R.P.M. S.A.E. Standard Flanges for two unit Elec- 
trical system No. 2. 


Lycoming Foundry & Machine Company 
Williamsport, Penn. ~ a me 


















THE MOTOR FOR THE DISCRIMINATING CAR BUILDER 
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= - Atterbury Daniels Halladay iller Revere Traffic . ad 
a & Auburn Dart Harroun Mitchell Roamer Transport aa + 
> 4 * Autohorse Day Elder Hatfield Moline-Knight Rowe Triangle thas 
+ & Beaver Dearborn Hawkeye Monitor Sanford Tulsa * + 
cs * Beggs Denby Haynes Monroe axon Turnbull &f * 
- Bell é Diamond T Holmes Moon Sayers United PS 3 4 
oa * Berger Dixie Flyer Hudson Moore Schacht -5. F oa 
7 ca essemer Dodge Hupmobile Moreland Scripps-Booth Velie * 2 
. * Bethlehem Dorris ndiana Mutual Seagrave im Pa BE 
ie BS Biddle Dort International Nash Selden Walker Da z: 
= b 4 Briscoe Duplex Jones National Service Ward La France ee -- 
ca = Brockway gin oe Netco Shaw Westcott > + 
* & Buick Elkhart elly Norwalk Shelb White . Sal oa 
4 * Cadillac Essex King Oakland ane: | Willys-Knight e oa 
o bo Case Fageol Kissel Old Hickory Singer Wilson > * 
P & Chalmers Famous Kline Kar Oldsmobile Spacke Winther = + 
= & Chandler 8 i i ii . oF ; Winton - . 
ra F3 (This list is in constant process of compilation and subject to additions and corrections) Pt FE: 
: NDARD PARTS COMPANY a 
EXECUTIVE OFFICES CLEVELAND, OHIO 












Axles Springs (Perfection) 
Bearings (Bock) Stanweld Rims, Tubing, etc. 








TRADE MARK 












































Products 














Trucks 


and 
_ Tractors 


See Hercules at 
the Chicago and 
New York Shows 
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The Oil is Forced 
to Every Bearing! 


Because it is the only positive method to lead the lubri- 
cant to the points where bearing pressures are greatest. 


Because it is the only method to insure that the undesir- 
able heat generated by the friction of each bearing is 
carried away with the desirable rapidity. 


Because it is the only positive method to control and 
regulate with that degree of accuracy necessary to insure 
every bearing having its full quota of oil, while positively 
preventing excessive oil consumption and consequent 
fouling of spark plugs. 


Because the simple oil pressure gauge will at all times 
give the driver that confidence which can only come when 
he knows that each bearing is being properly supplied 
with oil. 


In the Hercules design all this is accomplished without the 
added complications of separate oil pipes and connections 
by a simple fool-proof system of cast-in tubes and drilled 
oil ducts. 


Remember that faulty lubrication takes its toll in trouble, 
time and money. 


The Hercules Motor Mfg. Company 
Canton Ohio 
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, Se ecializArio 


ONE-PIECE HOUSING 
—Semi-Finished 


A great Economist foresaw such results as— 
the One-Piece Axle Housing 


and recorded the principles which form 

the foundation of industry today. His 
most striking truth he expressed in the fol- 
lowing axiom: “The progress of Industry is 
due largely to the Division of Labor.” 

What Adam Smith called Division of Labor, 
we today call Specialization. 

Whatever field of endeavor you turn to, you 
perceive examples of superiority gained 
through specialization. 

We are Axle Specialists. 

For years Axle problems alone have claimed 
our undivided efforts. 

This constant application of all our faculties 
to Axle problems has naturally resulted in a 
product that justified our specialization in its 
production. 


] N the 18th century Adam Smith analyzed 


a 


An original Columbia feature is the Colum- 
bia One-Piece Axle Housing. This Housing 
is formed from a single piece of steel, making 
necessary but one lengthwise weld. 

Our tests show that the One-Piece Housing 
increases the torsional strength of the Axle by 
more than fifty per cent. 

The entire construction of Columbia Axles, 
the larger Ring Gears, the sturdier Drive 
Shafts, the larger Bearing and Braking sur- 
faces result in greatly increased margin of ex- 
cess strength and safety. 

Manufacturers whose experience leads them 
to an appreciation of excess margins of 
strength and safety are specifying Columbia 
Axles for their cars. 

Whatever your interest in Axles, if you wish 
specialists’ advice on any axle problem, we 
invite you to communicate with us. 





au 
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ONE-PIECE HOUSING 
—Complete 





THE COLUMBIA AXLE COMPANY, CLEVELAN 














D, OHIO, U.S.A. 


AUTOMOTIVE INDUSTRIES December 25, 1919 
THE AUTOMOBILE 


| PASSENGER 
al oN 





' ENGINES 


MODEL poe 
ce Fe HEAD ENGINE 





Reis 





POWER 
ACCESSIBILITY 
DURABILITY 
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TREGO MOTORS CORPORATION 


Builders of the United States Liberty Engine 1 i 
NEW HAVEN CONNECTICUT, U. S. A. ; 
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"T HERE is satisfaction in knowing why a 
# motor refuses to ‘“‘turn over’ on a cold 


day. It may be battery trouble superin- 
duced by too much work—pulling against 
cold, stiff lubricants. It might be other 


inward troubles of the motor for the same 
reason. 


SUPREME AUTO OIL 


as a cure for such troubles 





It flows freely at Zero—starts with the engine—gives instant 
lubrication—relieves the pull on the starter, likewise the battery. 
It leaves less carbon, hence less pre-ignition—you should use it. 


Supplied by any dealer displaying the sign of the Orange Disc. 


GULF REFINING COMPANY 


General Sales Office: Pittsburgh, Pa. 
District Sales Offices 


New York Philadelphia Boston 


Atlanta New Orleans Houston 
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How the S. A.S. Management Can 
Help You to Double Production 
in 1920 







, Fores 920 ° 
e. or ¢ 192 






"8 .. Shorts : 
Wuge Car production ow er 4 Whichever course you take toward doubling your 1920 
\yle a production, our service will materially aid you. Whether 


: m aes, you plan to increase production by increasing equipment 
Motor gaatiom> Eg SUCOme Tame Sade, can or cutting production time, S. A. S. tool designing and 
Naat Saateie eae, ears . “p building service will insure results. Then there’s the 

Ve ever-present possibility of special machinery, to step 
up laggard production. We are equipped by long and 
varied experience to design and build production 


machines. . 
' If you plan to place the manufacture of certain 
cart eth units outside your shop we can render particularly 


valuable aid. We are already supplying automotive 
units of nation-wide reputation. 
Let us know your problems. 





I \ pte, Lab oratories Inc. 


( ~* Factories, Newark, N. J. New York — | Westwerth Bldg. 
Ne 




















Automobile Ignition, Start- 
AUTOMOBILE IGNITION, STARTING LIGHTING ing and Lighting 


gh WITH QUESTIONS AND ANSWERS 
By CHARLES B. HAYWARD 


A comprehensive analysis of the complete electrical equipment of the 
modern automobile, including many wiring diagrams and details of all 
the important starting-lighting systems. 


Some of the Principal Subjects Treated 


Elementary Electrical Principles. The Electric Circuit, Magnetism, Induction, Prin- 
ciples in Generators and Motors. 


Ignition. Fundamental Ignition Principles, Sources of Current, Ignition Systems (Dual, 
Duplex, Double Spark, Ford Magnets), Spark Timing, Modern Battery Ignition 
Systems, Testing, Adjustment and Maintenance; Summary of Ignition Instruc- 
tions (Questions and Answers). 


Electric Starting and Lighting Systems. General Features, Lighting Equipment, Prac- 
tical Analysis of Types with Wiring Diagrams, including Auto-Lite, Bijur, Delco, 
Gray and Davis, Remy, U. S. L. Wagner, etc.; Summary of Instruction on 
Electric Starting and Lighting (Questions and Answers). 


761 pages, 481 illustrations, It is the most illuminating and instructive work of its kind ever published. 
Flexible leather, gold stamped. Indispensable to the novice and the expert. 
$2.75 Postpaid. Pocket size, 514 by 834—761 pages—481 wiring diagrams and illustra- 
Peso p 3 


tions. Flexible leather, gold stamped. 


U. P. Cc. BOOK COMPANY, Inc. 


Success: Motor World, Book Dept. 243-249 West 39th Street, New York 
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Connecticut Electric Steel 


Made in HEROULT ELECTRIC FURNACES, with all equipment and facilities of 
equal high quality and efficiency. 

Steel Castings true to pattern, sound, of uniform composition, with their best proper- 
ties developed by scientific heat treatment. 

Tool Steel, called Phillipsite. of superior cutting ability and long life in Tool and Die 
Work. A service steel worth trying. 


The Connecticut Electric Steel Co., Inc., Hartford, Connecticut 











THE CONNECTICUT 
ELECTRIC STEEL CO. B 



















Of the “‘pressed in’ fits common to motor 
| car construction such as rear axle housing 


92 


‘ and brake drum assemblies and not includ- 
Per Cent. } : 
ing assembly of minor parts, are per- 
. formed on 


“Metalwood”’ 
Presses 


ite 


The list of users of “METALWOOD” Quick Operating 
Hydraulic and Hydro-Pneumatic Presses in the automo- 
tive industry is both extensive and representative, and one 


in which the REPEAT ORDER figures prominently. 


METALWOOD MANUFACTURING COMPANY 
Detroit, Mich. 


EXCLUSIVE SALES REPRESENTATIVES: R E. Ellis Engineering Co., 621 Washington Blvd., Ch'- 
cago; Fairbanks-Morre & Co., Inc., 30 Church St . New York City; Sherritt & Stoer Co., Finance 
Bldg., Philadelphia, Pa.; Canadian Fairbanks-Morse Co., Ltd., Montreal and Toronto. 
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Screws ad Nuts 


Cap Screws—S. A. E. 
i. 


Set Screws—U.S.S. 


Nuts—S. A. E., plain 


or castellated 


Specials made to specifications 








Quotations on request 





CLEVELAND OHIO 


H) NEWYORK BOSTON CHICAGO 
® DETROIT SANFRANCISCO ATLANTA 


aS 
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“SEARS-CROSS LOCK” 
FOR AUTOMOBILE DOORS 


“The Lock with the Expanding Latch” 


(MANUFACTURED UNDER THE OTTINGER PATENTS) 





his is the only FOOLPROOF ANTI-RAT- 
TLE LOCK on the market. 


EARS-CROSS LOCK” is 
identical to the ordinary latch bolt, both as te its general 
appearance and automatic action, with the exceptson that 
it incorporates the expanding feature consisting of a simple 





rocker which cannot get out of order. 

It perfects the action of the latch bolt im that i com- 
pletely takes up the clesrance which ts necessary ter the 
ordinary latch bX ter behind the striker, and kelds 


the door shsclutely tight instead of merely loosely latching 
t and depending on robber bumpers to tighten the doer. 


Another featcre of the “SEARS-CROSS LOCK” » 


that the lock handles cannot ratte 


The most perfect end highest grade door lock im use 
todas Has heen adopted as stendard equipment br a 
great many motor car manufacturers and body builders. 








Mede for ail priced cera, open and enclosed bodies 








LOCK No. 1200 


SEARS-CROSS CO., Bush Terminal, BROOKLYN, N. Y. 
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ARE You machining from 


solid stock when you could 
stamp or draw to size more economically? 


Lots of folks who have done this in the past are now 
using metal stampings made on “BLISS” Presses. 


We do not make stampings but we can tell you who does 
and ---better still--- we can give you the names of just the 
firms best fitted by experience and equipment to do exactly 
the thing you need. 


Ask us—but don’t forget to include a sketch 
and description of the article or parts 


EK. W. BLISS COMPANY 


Main Office and Works: BROOKLYN, N. Y.,, U. S. A. 





CHICAGO OFFICE DETROIT OFFICE CLEVELAND OFFICE 
People’s Gas Bldg. Dime Bank Bldg. Union Bank Bldg. 
LONDON, S. E., ENGLAND, Pocock Street, Blackfriars Road PARIS, FRANCE, 100 Boulevard Victor-Hugo St. Ouen 

















As Far As We Know, the NC-4 Did Not Have Any 
BANTAM BALL THRUST BEARINGS 


YEARS] : S\\) YS YEARS 
EXPERIENCE SUCCESS 





—but they have been used for twenty years with abso- 
lute satisfaction and success in the leading Automobiles, 
Trucks, Tractors, Aeroplanes, Motor Boats, Gas Engines 
and Machine Tools. 


Made in the United States Write Us for Details 








THE BANTAM BALL BEARING CO. ®&3\"" 


oe 















110 AUTOMOTIVE INDUSTRIES December 25, 1919 
THE AUTOMOBILE 







BECKER &ii8 MILLERS 


Increased production, lower costs, more per- 
fect parts—and in the last analysis—efficiency ; 
are attained by the use of Becker Continuous 
Milling Machines. 








One set-up does for fifty, a hundred or a thou- 
sand duplicate parts, as the case may be; and 
each will be finished to the same dimensions. 











Write for circular P-602; it describes— 





“THE MACHINE 
THAT GIVES THE 
SMOOTH FINISH” 


Becker Milling Machine Co. 
Hyde Park, Boston, Mass. 


DETROIT—S29 Majestic Bldg.—J. J. Loftus, Br. Mgr. 


iNDIANAPOLIS—511 Lemcke Bldg.—T C. McDonald, Br. Mgr MODEL SD 



































PRECISION SCREW 
MACHINE PRODUCTS 
SPECIALIZING ON 


Spring Shackle Bolts, Rocker 
Arm Studs, Connecting Rod 
Bolts, Carburetor and Magneto 
Parts, Plain and Castellated Nuts, 
Push Rods, Valve Lifters, Cap 
Screws, Valve Tappers, Studs and 
Pins of all kinds. 


Preferably parts of Nickel and 
Alloy Steels, requiring accuracy 
in machining and heat treating. 














Permit us to quote you 
on your requirements. 


ith 


ERIE SPECIALTY CO, = 
ERIE, PA, 
New York Office, 8 West 40th St. 
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to hold their heads under the 
stress and strain that decapitate 
ordinary cap screws. Their 
strength is the result of many 
years of careful experiment with 
both different grades of steel 








ATLAS "2% 


HEADSTRONG 
IN SERVICE 


Subject an Atlas Hexagon Head Cap Screw to the hardest 
legitimate test you can think of. 
To truck, tractor and passenger car makers its dependability 
affords extra security. We guarantee 


Its head will not pull off. 


HEAD 


SCREWS 


Atlas Hexagon Head Cap 
Screws make it possible for the 
automotive manufacturer’ to 
specify their uxs* with the same 
confidence he would have in a 
similar product, if made under 
































and manufacturing processes. his own direction and roof. 


S. A. E. and U. S. Standards 





THE ATLAS BOLT & SCREW CO., Cleveland, Ohio 


BOLT AND SCREW MAKERS TO THE AUTOMOTIVE INDUSTRY 


Send for Our Interesting, Useful Catalog 


An 80-page book of Atlas Screw Machine Products, with convenient thumb index and data 
| sheets sent on request to responsible persons 




















Universal 
Electric 


















Jacobs Chucks 
Used as 
Regular 

Equipment 


Super-powerful—light and easy to handle— 
speedy and economical—that’s the THOR 
Drill. The extraordinary power is put in the 
ee special motor by several distinctive THOR features. 
| And it is absolutely impossible to stall a THOR motor 
; up to its full rated capacity. 

THOR Drills save 80 per cent on the cost of drilling— 
one in your service will pay for itself ina month. Let us 
show you the merits of the THOR Super Power Electric 
Drills—investigate our agency proposition. 


















Independent Pneumatic Tool Company Licensed 
CHICAGO ILLINOIS Under Burke 
Universal 


Motor Patent 
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Quality 


EAT generated by bearings is 
proportional to the amount 
of internal friction present. 








You can judge the efficiency of 
various types of bearings while in 
operation by the temperature of 
the housings—running under the 
same conditions. 


—Another way of saying that if 
you earnestly consider bearing effi- 
ciency, your selection will be New 
Departure Ball Bearings. 


THE NEW DEPARTURE MEG. CO., 
Bristol, Conn. 483 Detroit, Mich. 

















Milwaukee simplicity, power and 


& 
accuracy play an important part in 
] \ \ Au ee turning overhead expense into 
profitable production. 


Are needed in Up-to-date Automotive Factories 


Milwaukee Back Geared Crank 
Shapers are built in 16-inch, 20- 


inch and 24-inch sizes. 


MILWAUKEE 
SHAPER CO. 


1029 Coldspring Ave. 


Milwaukee, Wisconsin 
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-|PARK-FORGED 


_ | COUNTER BALANCED 
CRANK SHAFTS 


Patented July 10, 1917 













Quick Get-a-way 
Higher R. P. M. 
Reduced vibration 

Smoother running motor 
Eliminated bearing troubles 


We have shipped 82,582 Counterbalanced 
Crankshafts to November 19, 1919 


The Park Drop Forge Co. 


Cleweland 











THE MOST REMARK- 
ABLE AUTOMOBILE 
TOP MATERIAL 
Light in Weight 


Dependable in Quality 
Non-Cracking— 
Non-Blistering 


: Dridek is Made to Satisfy 
a Send to Department A for Samples and Prices 
L. J. MUTTY CO., Boston, Mass., U. S. A. 
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Has Only 
One Specialty: 


Producing straight, true, accu- 
rate Cold Drawn Steel good 
enough for automotive products. 


If you want it in round, hexa- 
gons, flats, squares of a special 
form to fit a special need—Molt- 
rup has it. 


If you want Finished Machine Keys, 

Finished Machine Racks and Machined 
Crankshafts that will 
satisfy your standards 

- of precision and quality 
—Moltrup fills your 
need. 


Moltrup enjoys the conf- 
dence of its customers 
through an_ experience 
which has definitely es- 
tablished its ability to 
serve accurately, precisely 
and perfectly. 


Moltrup’s catalog should be 
on your desk. It will in- 
stantly assist you in your 
steel requirements. Shall we 
mail you a copy? 








MOLTRUP STEEL 
PRODUCTS COMPANY 


Beaver Falls Penna. 
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Cm _“TITAN” 


LET 





UNIVERSAL 


TITAN {SINGLE unt} TOOLS 
PNEUMATIC 


Demonstrate Their Great Capacity 


For Chipping, Cutting, Die and Mold Making, Oil 
Grooving, Grinding, Drilling, Scaling and Riveting. 


THEY ARE THE BIGCEST THINCS 
IN TOOLS OF SMALL WEICHT AND 
BULK YET DEVELOPED. 


Require but little power at low cost. Ideally simple. 
ontinuous service with almost no attention. 


Just the outfit you need in Assembly and Erecting 
Shop, Machine Shop, Tool Room or Foundry. 


MORE WORK PER DAY THE “‘TITAN’? WAY. 
READY TO RUN THE HOUR RECEIVED. 
Your Copy of Our Catalog Will Come to You on Request. 


TITAN AUTOMATIC TOOL CO., Ino. 
25 West Broadway New York 











90 $00 1000 ‘$00 8000 
REVOLUTIONS PER MINUTE 


=/—Y" LERo1 Motor 






























s— + 3'x4% MODEL © | 
ia FOR THE LIGHT ROADSTER 
r% J TOURING CAR 
<n OR 
a Va TRUCK 
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Used by leading manufacturers of best-known 
American-made light trucks. H 


The business of manufacturing Le Roi En- 
gines, formerly conducted by Milwaukee Ma- 
chine Toot Co., is now carried on by 








Mitchell St. & 60th Ave. 
MILWAUKEE, WIS. 


Write for Complete 
Information 
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WIRE 


IGNITION 
AIRPLANE 
SPRINGS 


Sverything inWire 


SEND FOR DESCRIPTIVE 
CATALOGUES 


American SteeléVire 


sai Company 


U. 8. STEEL PRODUCTS Co. 


ay 





























The Gear Shaper Cutter 


The Gear Shaper Cutter is a master tool, not a copied 
duplicate. The involute curves on the cutter teeth are 
generated by a precision process that removes all possible 
“i “ uracies caused by hardening. It is also a universal 
00 

Ask for a copy of our general catalog “Commercial Gear 
Cutting,” which will give you additional facts regarding 
this interesting tool. 


THE FELLOWS GEAR SHAPER CO. 
Springfield, Vermont, U. S. A. 
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LUNKENHEIMER 


Gasoline Engine 


PRIMER 


Makes starting easy, regardless of the 
grade of fuel or atmospheric tempera- 
ture because it injects a charge of atom- 
ized gasoline directly into the intake 


,ports, giving a power impulse on the 
first turnover. 


It saves the starter battery, makes 
priming a safe and convenient operation, 
and prevents the accumulation of carbon 
in the cylinders caused by the excessive 
use of the carburetor choke. 


The Lunkenheimer Primer is easily at- 
tached, connections being furnished for 
all makes of cars. Its installation means 
safety, convenience and economy. 


Leading dealers everywhere sell Lunk- 
enheimer Primers. Write for descriptive 


rue LUNKENHEIMER ce. 


—="QUALITY “= 


Largest Manufacturers of 
High Grade Engineering Specialties 











= in the World 

= CINCINNATI 

= New York Chicago Boston London 

= ZB. 35-19-80 

As C tional view showing th p= 
= onventiona. 9 e r Mig 


Lunkenheimer Primer attached 
to an automobile. ot 
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DEPENDABILITY 


A Necessary Attribute 
in a Tool Room Lathe 


Tool room machines must be de- 
pendably built if they are to give 
the ever ready service required 
in the heart of your plant—the 
tool room. 

While tool room service is less 
severe on machinery than the 
manufacturing floor, tool room 
machines must give 100% ac- 
curate, dependable results or 
your production, the quality of 
your work and your investment 
must suffer. 

The importance of lathe work 
in the tool room makes the se- 
lection of 


HENDEY 
LATHES 


a necessity. 
is accurate. 
Dependable. 



























You know the Hendey 
You know the Hendey is 
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Watch for our exhibit 
in Booth 52 at the 
New York Automo- Ht 
bile Show, Commer- 
cial Car Section. 









The big feature of the A. B. Universal Joint is the 
ease of lubrication, and the retaining of the lubricant 
in the joint. Oil is used for a 
lubricant and it cannot escape 
because it is hermetically 
sealed inside. | 
Look at the grooves in the 
face and inside of the bush- 
ing or bearing. The oil en- 
ters here and lubricates the 
only metal-to-metal contact 
surfaces on the joint. Write 
for interesting details. 


EASTON MACHINE 


COMPANY 
SOUTH EASTON, 



































M 


A.BUniversal Joint 





When in the market 
for lathes— 


Consider Well 

Consider Hendey 

Write Today for Catalog. 
HENDEY MACHINE CO. 
Torrington, Conn. 


New York City Chicago, Ill. 
Boston, Mass. Rochester, N. Y. 








































Centrztugally Forced Lubrication 






















GASOLINE 
TANKS 


























Prompt delivery, combined with high class workmanship, 
is very desirable—but right now, both are very hard to 
obtain. 

In view of this condition, automobile and truck manufac- 
turers will find 


G.P&F. SERVICE 


[KNOWING HOW SINCE ‘B8I" 








—specialized products and exceptional manufacturing facil- 
ities—invaluable to them. 

We can assure prompt delivery on orders of any size—any 
type or size of tank, either welded or lock-seamed—a com- 
plete service at your service. 

Our large. modern plant, covering 15 acres and our 36 
years in taking pressed steel parts, deserve your consid- 
eration, 

Send us a sample or blue print and let our special Tank 
Dept. furnish you with an estimate. 




















Favored Alike by Operator and 
Manufacturer 
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eso TO 


GEUDER, PAESCHKE & FREY CO. 


1422-1700 St. Paul Ave. 
MILWAUKEE, WISCONSIN 
Detroit Representative: Mr. R. W. Angstman, 1312 Dime Bank Bldg. 
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SPEED UP | JONES TACHOMETERS 


Production! If you are now riveting light READ instantaneously their evenly spaced 
sheet metal you should install Thomson dials. Acknowledged by experts as the 
Electric Spot Welders and thus treble and 


quadruple your present output. Not only this, ‘‘BEST BY TES 


but you have no rivets to buy, no noisy ham- 








mers or punches, and the cost is but a few Jones Hand Tachometer 
cents per thousand welds. Hundreds in daily Cory aad ret eee ie te evan Same ower 


service making “Thomson Welds” the welds 
that hold. 


Thomson Spot Welder Co. 


Lynn, Mass. 





Electric Butt Welding 


Should interest you as a progressive produc- 
tion expert. Thomson Butt Welders, the 
original type of this apparatus, have been on 
the market for over twenty-five years, and 





giving the utmost in satisfactory service. plants, generating stations, turbines, engines, shaftings. A neat 
F fi il h ° little instrument of precision, with uniformly spaced dial, in 
orge res, anvils, and ammers dispensed handsome morocco carrying case. 


with. The metal becomes white hot and plastic 
in a few seconds, and then pressure applied 
and the metals are united permanently. 


Thomson Electric Welding Co. 
Lynn, Mass. 


Jones Airplane 
Tachometer 


Designed especially for the 
Tnited States Navy Depart- 
ment for use in the war. Its 
splendid reeord of service, 
under all conditions, was 
demonstrated by the famous 
Trans-Atlantic flight of the 
NC1, NC3 and NC4. It 
is the lightest instrument of 
any type yet produced, 
geared to be driven at cam 
shaft or engine speed — the 
dial is black with radium 











graduations and pointer, cali- 
brated in various speed 
ranges up to 5000 R. P. M. 





Jones 
Stationary 
Tachometer 


Shows instantly and accurately 
the smallest speed variation. The 
only centrifugal tachometers hav- 
ing dials with a uniformly spaced 
















scale. No confusion and conse- 
quent errors caused by crowded 
portions. Infinitely accurate in 
Ul mechanism 
= 
= Jones Hub 
= Odometer 
e e = The keystone of truck effi- 
= ciency calculations is a re- 
Milling Hob -——} liable mileage record. Jones 
= Hub Odometer: supplies it 
= with scientific precision. Its 
‘ . ° = positive action in the trans- 
The experience gained In === | Biisi2i4) a Se the saetion = 
. == nee the indicating wheels 
making thousands of Thread = \ makes error impossible. 
= Easily applied; of aes 
“1: ° : : construction; unaffected by 
milling hobs of dif- is at your service. a vibration or climate. Rec- 
° ° ords without attention as 
ferent types, for Write us for prices = long as the truck lasts. 
over time production and deliveries. = Send today for a report of test by the United 
= States Bureau of Standards and our new booklet. 
= COONEY-DUNN CO. & JONES MOTROLA, INC 
= Y k Ci = O 4% * 
= 72 Grand St. New York City = 
==‘ MILLING CUTTERS, CAMS, REAMERS, SMALL TOOLS == 29 West 35th Street NEW YORK 
0100000 
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The Vise That Gives Speed 
and Precision for All Work 







Acting Drilling 
and Milling 
Vise with Swiv- 
el Base. Four 
Sizes, 214, 4, 6 
and 9 inches. 
Nestor Quick 


iN 


PEEDY action on delicate work is 
the advantage given to all users of 


NEVISE 


All skilled mechanics approve this modern improve- 
ment for the shop. Adjusting screw construction 
makes secure clamping easy, certain and quickly done. 
The Nestor flanged ends and sides allow placing it 
on side or end. Readily used on lathe face-plate. 

The jaws of this precision-built vise are hardened and 


ground. It has unusual capacity and yet can handle 
work of the most exacting nature. 


IMMEDIATE 
SHIPMENT 





Write for prices 


NESTOR MANUFACTURING CO., Inc. 


40 West 13th Street New York City 





E have exceptional facilities backed by long 
and exacting experience to do light manu- 
facturing, jig, die, fixture, punch and gauge 
work. Let us know your requirements for 
prompt quotation. 














Nestor Quick- 
acting Drilling and 
Milling Vise. Four sizes, 
214, 4, 6 and 9 inches. 






















ROUNDS THE TEETH AND REMOVES ALL BURRS 
IN THE ONE OPERATION 





WALKER 


Automatic 
GEAR TOOTH 
ROUNDING 
MACHINE 











HE most productive drive and speed 
Convincing Ti provided for by a three-step cone 
Production drive and three interchangeable cutter 
Figures pulleys. Rounds the teeth of all practical 


6/8 pitch Automobile types of gears and removes surplus metal 
Gears—27 teeth = per at the root in the one operation. Auto- 
min. matic in action several machines may 
5/7 pitch Truck Gears be handled by the operator or they can 
-18 teeth per min. be used in conjunction with other ma- 
4.5 pitch Tractor Gears chines. 


US tenth per en. WRITE FOR DETAILS 








CHAS. H. WALKER MACHINERY COMPANY 
709 Loraine Avenue Detroit, Mich. 


























We can supply immediately, sets of 
Houk Wire Wheels forall the cars listed 
and any of the service stations below 
will gladly install them. 


Dealers should send at once for the 
particulars of our service and sales 
agency proposition. 


Buick Franklin Oldsmobile 

Cadillac Haynes Overland 
Imers Hudson Paige 

Chandler Hupp Scripps-Booth 

Chevrolet Kissel S ker 

Cole Lexington Stutz 

Dodge Marmon Velie 

Dort Maxwell Westcott 


Nash Winton 


HOUSE 


Set of 5 House Wire Wheels, 4 inner hubs, 4 
hub caps, hub cap wrench, spoke nipple wrench, 
one hub dust cover for spare wheel. White, Black, 
Red; color optional. For Fords, $65. 


For Chevrolet 490 and Overland Model 4, $75. 


WIRE WHEEL CORPORATION 
OF AMERICA 


(Successors to Houk Manufacturing Co.) 
1700 Elmwood Ave. Buffalo, N. Y. 


Direct Factory Branches and Service Stations : 
New York, 835 1lth Ave. at Detroit, 16 Davenport St. 





57th St. Los Angeles, 1216 S. Grand 
Philadelphia, 328 N.'Broad St. Ave. 
Chicago, 23rd St. and Indiana 


San Francisco, 1690 Pine 
Ave. St. 
Exclusive Canadian Representatives: 
Dunlop Tire & Rubber Goods Co., Toronto 

















See 








ee 
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do all the big Nut Plants and Industrials 
use the 


—y 
‘© 














POCURUERTURDOREOEGEOSOUEOUOULORUAOUDOGEAOOUEOOONGOOSORORROODDEOO?”: 


Give the Motorist 
What He Wants! 





Public approval is the soundest possible basis upon which 
to build your business. For upwards of 30 years we have been 
pre-eminent throughout the world in the manufacture of Elee- 
trical Measuring Instruments. Today, the 


National Automatic 
(BentTap) Nut Tapper 


in tapping nuts for 
automobile, truck, 
aeroplane, motor- 
cycle, sewing ma- 
chine, electrical, 
and for other par- 
ticular service? 

If you make 
good quality nuts 
in appreciable 
quantities it will 
pay you to investi- 
gate. 


The National 
Machinery Co. 
Tiffin, Ohio, U.S. A. 












































which is advertised 
through the na- 
tional publications 
with circulations 
totaling into the 
millions, is used on 
a very large per- 
centage ef the high- 
est-grade domestic 
and foreign cars. 


A Weston Ammeter will increase your reputation. 


Do you think it is safe to take chances with inferior instru- 
ments, when the people want the Weston and you yourself 
must know that it is the embodiment of the perfection of the 
Electrical Measuring art? 


We would like te talk it over with you! 


Weston Electrical Instrument Co. 
10 Weston Ave., Newark, N. J. 








New York Buffalo San Francisco Richmond 

( Cleveland Denver Minneapolis 

| phia Detroit ( New Orleans 

Beston St. Louis Pittsburgh f le 
Rochester Jacksonville 





And in Principal Cities Throughout the World. 
Gall en we at the New York Shew—Grand Central Palace—Space D-200 








GUOGUULCROUOGLGCGUGUOROGRUSOCGUOUROQGUUROGCGRGUGUEUGUCUOELGRGROQUGEOGOGOURORUSGUGRGUOUGECURCRGQCULGROROGCAUGGUGRGCAORQOGGESCROREREO/ CRCROGECRORGUGHOUGOGHGROQGUGUQGUCUOUOUOUNOUGUCEROLUORGUCEDOUGUORODLGROUGEOROQOGERONCGEGUGURGECEGUES 
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DRILLING 
NO 
PINNING 


DREADNAUGHT 
Indestructible. 


Hub Odometer 


With Automatic Drive 


We shall exhibit at the New We shall exhibit at the 
York Truck Show at the Chicago Motor Truck Show, 
Eighth Coast Artillery Arm- International Amphitheatre, 
ory, 1¥4th Street and Jerome Stock Yards, January 24 to 
Avenue, January 3 to 10. 31. Take South side elevated 
Take Sixth or Ninth Avenue and change at Indiana Ave- 
slevated or Lexington Ave nue 


for Halsted Street Sta- 
SubWay express. tion 


AMERICAN TAXIMETER CO. 
16 West 61st Street 
NEW YORK 


oo 
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ush 
| Qadiators 


or tracks tractors 
and airplanes 


Bush Manufacturing Co. 


Hartford, Conn. 




















Why a “Morse” 
Silent Chain 


The Morse silent chain is used because of 
its superiority based on the design of the 
exclusive “‘rocker-joint’’ construction, the 
very highest grade of material and heat treat- 
ment, the extreme accuracy in manufactur- 
ing and the engineering assistance in the 
designing of the front end drive by engineers 
trained in this particular line and backed by 
the long standing reputation of the MORSE 
CHAIN COMPANY. 


DO YOU KNOW about the new MORSE 
No. 28 WHITE chain? 
Write the DETROIT OFFICE. 


MORSE CHAIN CO. 


General Office and Works: 
Ithaca, N. Y. 


Largest Manufacturers of Silent Chains in the World 





Detroit Office and Display Room, 1003 Woodward Ave. 
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Oil Econom 














Used Oil Is Not Waste Oil 


Repeated filtration will not, in any way, im 
pair the lubricating qualities of an oil. ° 

Properly filtered oil is always good—is al- A Wonderful Invention 
ways dependable. 


The Bousman Filter is guaranteed to save and What It Does 


money and produce a highly efficient lubricant. 








The Bousman Manufacturing Co. The Stevenson Safety Nut and Bolt has found a 

1157 Plainfield Ave. GRAND RAPIDS, MICH. warm and enthusiastic welcome among automo- 

bile makers, owners and repairmen, who are inter- 

QQ ested in making autoing safer, reducing time of 
omg) ROS RRR bolt-up, keeping rattles and squeaks out of cars, 
ong speeding up production, reducing bolt breakage, 

( ) Model “OQ” eliminating thread wear and crystallization and in 


3x5 4 Cylin solving the loose nut problem. 
4 * . 


der Motor See This New Locking Device at Booth 
No. 109, Commercial Car Show, 8th 
Coast Artillery Armory, Jan. 3. to 10, 
inclusive. 





The Stevenson Safety Nut and Bolt is the logical 
successor of the castellated nut, and cotter pin, the 
spring washer, the double nut and other devices 
which have failed to meet safety and other require- 
ments on automobiles. 











MANUFACTURED BY 


THE SAFETY NUT AND BOLT COMPANY 
Union Building Cleveland, O. 


ONE BLOW LOCKS IT 
ONEBLOW UNLOCKS IT 





Pressure feed lubrication to every bearing by geared oi) pump sub 
merged in oil pan. 


_ Camshaft runs in a tunnel and is covered with oi] at all times 
insuring long life and quietness. Cooling system—Thermo-syphon. 
Valves set at an angle bringing head of valve close to cylinder wall, 
insuring perfect scavenging. 


_ Camshaft driven by noiseless gear. All gears in front end running 
in oil. 


Crankshaft and crank pin bearings 2” in diameter, of ample length 
to insure long life. 


Furnished with either open or enclosed flywheel. 3-point suspension. 
All working parts completely enclosed. 


We make motors for large or small passenger cars, 
trucks and _ tractors. Write us for full information 


TURNER & MOORE MFG. CO. 
, Detroit, U.S. A. 
aia ene eae 
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@® HYDRAULIC 
Products of The Cleveland Welding & Mfg. Co. 


Goodyear Detachable Rims for Wire, Disc and Wood Wheels; 
Goodyear Demountable Rims; Standardized Demountable Rims; 
Clincher Rims; Tire Bases for Solid Tires; Flanges and Motor 
Truck Wheel Bands; Gear Ring Forgings; Special Electrically 
Welded Rings; Special and Irregular Shapes of Tubing. 


Products of The Hydraulic Pressed Steel Co. 


Pressed Steel Frames for Passenger Cars, Trucks and Trac- 
tors; Axle Housings; Brake Drums; Torque Arms; Running 
Boards: Step Hangers; Hub Flanges; Discs; Dust Shields ; 
Sprockets; Steel Barrels; Aeroplane and Miscellaneous 
Stampings. 


See our display advertisements of last week and next week 


Cleveland, Ohio 





conten 


|! AUTOMOBILE 


Body, Hood and 
, , | Fender | 


This Company manufactures Sheets adapted to every phase of the 
industry, Auto Body Stock, Fenderand Hood Stock, Crown Fender 


Stock; also material for Tanks, Guards, Radiators, Frames, etc. 


“THU RITE” Deep Drawing Stock—remarkable for its drawing qualities ant be- 
havior under dies. Write us for full information on Deep Drawing Stock, Enam- 
eling and Japanning Stock, Black Sheets of every noe see , Galvanized ! Sheets, 
Formed Roofing and Siding Products, Tin and Terne Plates, Black Plate, etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bldg. » Pittsburgh, Pa. 


Export Representatives: UNITED STATES STEEL PRODUCTS COMPANY, New York, U 
































but we 
They are wonderful tools, right in design, 
materials and workmanship, finished 
to please your master machinist. 
Lakeside drop-forged, case-hardened, 
guaranteed tools are made to your 
order, or furnished from our regular 


stock. 


I. would make Lakeside Tools better, 
can’t. 









Write for catalog and prices. 


Lakeside Forge Company 


Erie Penna. 














LIGHT AND HEAVY METAL 
STAMPING 


Rs SEE iL 
13 Comp ant x 


st 











WORCESTER PRESSED STEEL COMPANY 
| WORCESTER 























PASCO 
Wire Wheels 


Handsome, Perfectly Balanced, 
Overstrung, Maintains Standard 
Tread, Locked to Axle with Dou- 
ble Lock Nut. Easily Detachable 
with Pasco Wrench. Indestructi- 
ble Hub Caps. 

National Wire Wheel Works, Inc. 


General Sales Office 
416-417 Book Bidg., Detroit, Mich. 
Plant No. !—Geneva, N. Y. 
Plant No. 2—Hagerstown, Md. 


























Lighting 
& [gnition 


Electric Auto-Lite Corporation 


Head Office and Factory Detroit Sales Office 
Toledo, Ohio 1507 Kresge Bldg. 


























] 








CILTID SI 
BENDIX DRIVE 


forelectrie starters 
AUTOMATIC Ei NGA G/NG AND DISENGAG/NG 


Used b 
VK. inotor car ana 


truck builders 





IN 
A 











B 

ECLIPSE MACHINE CO. 
es ELMIRA. NY. 
4 S 




















STARTING 


One and Two Unit Systems for 
All Requirements 





? 


DYNETO ELECTRIC CORPORATION 


Syracuse, N. Y. 


LIGHTING A 
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DIRECT AIR COOLED 
CAMERON MOTOR 


The Cameron Air Cooled 
Motor is the last word in 
engine refinement. Engine 
temperature is constant in 
efficiency, regardless of all 
conditions. Cars so equipped 
are freed from the incon- 


stant and unsatisfactory 
water cooling system with its 
steam generating, freezing 
and leaking evils. 






Also makers of the Cameron 
Car which is equipped with 
this motor. Light weight— 
High mileage, Splendid 
Equipment. Price, $2,000. 


CAME..ON MOTORS CORP. 
2 Columbus Circle New York City 











DETROIT 


MULTIBLADE FANS 


The Hurricane Under the Hood 























CUT GEARS 


FOR 
| ‘Truck and Tractor 


Transmissions 
and Differentials & 


ae 








THE 
MACHINE PRODUCTS CO. 


OFFICE and WORKS 
East 179th St. and Clair Ave., CLEVELAND, OHIO 


ee ee 





ae : 








High velocity air movement through the 
radiator. Extreme light weight coupled 
with unusual strength and rigidity. 


Let us know your requirements for pas- 
senger cars, trucks ortractors. 


DETROIT CARRIER & MFG. CO. 
DETROIT, U.S. A. 


























"“NURM A Zoaipved 
-an indication Sf full Value 


Oise i. 7 yj Yf % Magnetos and lighting 
re 3 te iy WY | generators with 
/ ‘ i] “NORMA” Bearings are 
, Y 2 standard equipment on so 
many high-grade _ cars, 
trucks and tractors, that 
to say that its electrical 
apparatus is “NORMA” 
equipped is a conclusive 


ee 





indication of full value 
in any machine. 


RS 
THE NORMA COMPANY OF AMERICA 
1790 Broadway NEW YORK 





a 
=~ 











(ATTHEWS, 


MOTORS 


Now released from Government service, 4-cylinder, 3¥2-tn. 
x 5-in. Prompt deliveries. Write for full information. 


THE MATTHEWS ENGINEERING CO. 
405 Monroe Street, Sandusky, Ohio 




















\ 
\ 
i 


|| Smooth as in Summer” 


“My Gears Run as 


j said an all-year-round autoist, and explained that this was 
i} because he used 





; . ° s * . 
| which has the peculiar property of maintaining the same cen- 
sistency in all temperatures. 


NON-FLUID OIL also lasts longer than grease or gear oils and 
costs less per month for better lubrication. 


Use K-00 Special Grade for gears 
K-000 for all bearings 


New York & New Jersey Lubricant Company 
165 Broadway, New York 

















A very marked evidence of the satisfac- 
tion that OT-STEEL Equipment is giving 
its users, is manifested by the fact that a 
great many nationally prominent concerns, 
after giving them a thorough trial, are 


installing 
[EEL 
No. 3020 is one of a 


Trade Mark Reg. U. S. Pat. Off. 
complete line of trucks. 


Wer'have sreral size PRODUCTS 


as standard equipment in their offices and factories. Write for cata- 
log “A.” It describes the complete line of Stools and Equipment 








A 
APCLE STEEL STOROLEO 


made by 
THE ANGLE STEEL STOOL COMPANY 
OTSEGO, MICHIGAN 


OTHER REPRESENTATIVES 

1148 First National Bank Bldg. 
Pittsburgh, Pa. 600 Century Bldg. 
Cleveland, Ohio 5911 Euclid Avenue 
Detroit, Mich. 903 Dime Bank Bldg. 


Chicago, Il........... 
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SawaAqgEt ARMS GCGorRPORANTIOLR 


SIELAUR OWN,IPA. 


UTICA NEW YORK DETROIT PHILADELPHIA 











~ 











WILTON*as2 


Inexpensive Accuracy 


Guaranteed to pass the exacting tests of U. S. Bureau 
of Standards as being accurate within .00001 inch made 
up in sets to meet your varied requirements. 


WILTON TOOL & MFG. CO. 
Linden Park Street, Boston, Mass. 
Cleveland, Ohio 


ER 
K S 


Detroit, Mich. 
McCormick Building, Chicago 


a 
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Aluminum Company of America 


General Sales Office, 2400 Oliver Bldg. 
PITTSBURGH, PA. 


PRODUCERS OF ALUMINUM 


Manufacturers of 
Electrical Conductors for Industrial Railway and 
Commercial Power Distribution 
also 
Ingot, Sheet, Tubing, Pod, Rivets, Moulding, 
Extruded Shapes 
also 
Litot Aluminum Solders and Flux 


Canada: Northern Aluminum Company, Ltd., Toronto. 
England: Northern Aluminum Company, Ltd., London. 
Latin America: Aluminum Co. of South America, Pittsburgh, Pa. 








When You Hear of 90-10 It Means 


The Famous Tin-Copper Alloy 


FAHRIG ANTI-FRICTION METAL 





THE BEST BEARING METAL ON THE MARKET 
For service in Aeroplane, Truck or any other engine bearing. This 
alloy made by our special process is used like a regular babbitt, but 
, iS superior in anti-friction qualities and durability. 
The only one we make—the only ones that make it. 


FAHRIG METAL COMPANY 


34 COMMERCE STREET NEW YORK 




















Our Metal Stampings Will 
Substantially Improve 
Your Product. 


Let Us Show 


Inquiries to Nearest Office 


PHILADELPHIA 
New York Chicago Detroit 
Washington St. Louis San Franeisco 


HALE & KILBURN CORP. 
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For Trucks and Tractors 


a 
4-CYLINDER MOTORS 


The Motors of Distinctive Character 
WAUKESHA MOTOR CO. 


WAUKESHA, WIS. 




















A.&S.ALUMINUM BRAZING SOLDER 
Does Not Require A Flux 


Better Than 
Welding—Any Novice Can Apply It 


After five years of experimenting with different metals 
alloyed, this aluminum brazing solder was found to be 
ideal in every respect. Automotive engineers all over 
the country have thoroughly tested it, and it has 
proven O. K. As a time, money and labor-saver, it is 
unsurpassed. 


ARROSMITH & SARCHET 
Clinton, Ind. 
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| Wee i) aes AY GET IN TOUCH WITH 
\ FUOTtrt MANA tee QO 
| THE CROSBY COMPANY 











Beaver Falls, Pa. BUFFALO, N. Y. 


Manufacturers of 





























i} ; e 
| BRIGHT FINISHED STEEL SHAFTING, 
| SCREW STEEL, CHROME NICKEL and For Sheet Metal Stamping 
| CHROME VANADIUM STEELS in of Auto Parts 
| FLATS, SQUARES ROUNDS, 
| HEXAGONS and SHAPES; A Complete Plant with 
also ELEVATOR GUIDES. Superio r Equipment 
| BRANCH OFFICES: Boston, Buffalo 
| BRANCH OFFICES AND WAREHOUSES: Chicago, Cincinnati, Detroit Office Cleveland Office 
Detroit, New York and Philadelphia 914 Ford Building 415 Schofield Building 











Specialists in THREAD 
and SPLINE GAGES 





Lethermet Nails 

















Body builders who use. these 
nails demand something more 
than the ordinary upholstery nail 
= why they use Lethermet 
nails. 


) West & Dodge Co. 


Brighton District 
Boston, Mass. 






Lethermet Nails come enameled te match 
practically any shade of leather or up- 
holstering in plain or Spanish effects. Send 
for our catalog containing prices. 


THE BREWER-TITCHENER CORP. 


Makers of Standard Body Parts 
CORTLAND : NEW YORK 


See our full page “ad” in both 


last and next weeks’ issues 











‘ => 


Know the Quality of the Wire | 
Springs You Use in Your Car 





























Any Style Hood — Custom Made 


Hoods for truck, tractor or passenger car made to your 
specifications. They are accurately formed, carefully in- 


Tce ann wiaene & pan The Raymond Manufacturing Company 


can make you the springs you need in 
any quantity and of absolutely de- 
pendable quality. 


Raymond specialists will help you with 
your spring problems. Write us. 


The Raymond Mfg. Co., Ltd. 


Corry Penna. 


Our plant takes care of the entire job—we make our own 
dies and our own large presses turn out work according to 
schedule finished either 
dip or painting process in 
our enameling room. 


We make sheet metal 


parts for automobiles, 
trucks and tractors. 


York Corrugating 


Company 
York Penna. 









































terling Universal Joint 
. «Designed ane built for pass- 


enger aufomobilesana trucks 
A Joint typical of its name 


|he BEARINGS COMPANYof AMERICA 
LANCASTER PENNA. 
Western Sales Office 

1012 Ford Building. Detroit. Mich. 
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I ISHINGS Grenco Folding Drying Rooms 


: Will increase production in your painting and 
BRASS AND BRONZE varnish drying room. Write for detailed in- 





— 
= 





















We specialize on this class of work for the q i 

automotive industry. All work guaranteed to formation and prices. 

conform to specifications. Our representative e e ° 

wit ooh. Greenwich Engineering Co. “4.Wyon"éin’ 
« 

SUPERIOR BRASS WORKS, 22 Brush Street New Y City 

Address Depi. 1 Detroit, Michigan 



































ST MPIN GS FOR AUTOMOBILES Buy Your Wiping and Polishing 
A AND TRACTORS Cloths In Big Bales 
An assortment of clean, fresh, sof 
A complete plant fully equipped Sefecithing are inte, cee 
cloths, direct from large mills. Send 
McDOWELL MANUFACTURING COMPANY ae 
PITTSBURG, PA. MILLVALE STA. 19 Bond Street New York Cay 





























Make Your Hand Miller a Universal Machine - ° 
Let us show you how quickly and accurately you can Karge Flexible Couplings 


handle small milling on your hand miller with a 






































WHITING & COMSTOCK solve all shafting problems requiring the use of a flexible 
Semi-Unversal Dividing Head coupling or universal joint. Made in all sizes. Have our en- 
r Guapantien, cust ne ae gineers submit sketches and suggestions to suit your problem. 
for tool- s. manufz ing de- : 
Dartients, "garages. and Fepae The Karge-Baker Corporation 
ODS. . 
Export Dept., 77 Broad St., Phoenix New York 
New York City (Successors to the Three Rivers Machine Co.) 
WHITING & COMSTOCK Tool Makers Hartford, Conn. 
“*“BARNES-MADE FOR EVERY ‘TRADE” 


**Give it the Scrub Test’ 





The Wallace Barnes Company 



































Write for Sample 
O’BANNON CORP. 
| BRISTOL CONNECTICUT a 200 Fifth Ave., New York 
THE KELLY REAMER CO.) | POWELL MUFFLERS | 

i A tool-room that gives prompt engineering 

service and deliveries on all kinds of special Standard Equipment on More Than 45 | 

ty Doge ee ee Leading Makes ot Cars, Trucks and Tractors 

aiogg o request. 








CLEVELAND OHIO POWELL MUFFLER & TIMER CO., Utica, N. Y. 












































ewes) Are You Reading My Announcements 


= About 
ea) STEWART “3! H 
INECESSITIES 2 
“~. Appearing 


Regularly in this Publication 






Seamless Helical Tube Radiators 


are used on the best and highest priced trucks and 
tractors. They are guaranteed for the life of the motor. 





Rome-Turney Radiator Company, Rome, N. Y. 








Miss Stewart Custombilt 








th 
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Automotive Industries 


The Industrial Authority in the Automotive Field 


storage batteries $3.00 Per Year 


machine-pasted plates Published Weekly by The Class Journal Co. 
i P P 1m Va. 239 West 39th Street New York City 


r—) 
a 
= 


me re | Ce | 
(ied et | 



































































‘6 — 
The World’s Standard Gasket” 
The name Victor on a gasket is your best assur. ‘oo 
—— — — Fy manufacture. ' wenden 
power: « eature when used as standard equipment. 
Made of Pure Lake Superior Copper and highest quality 
combined with past-criticism workmanship. Your in- 
quiries are solicited. We give all Business personal attention, 
VICTOR MFG. & GASKET COMPANY 
World’s Largest Gasket Manufacturers 
Troy and 2ist Sts. hicago, Ill. 
Allied Industries, Inc., 279 Minna Street, San Francisco, Cal., 


Coast Representatives. 
Cc. 3. P. Lucas, Galeria Gumes 558, Buenos ‘Aires, 8. a * 


A gear engineering 
knowledge gained 
through 30 years of 
gear designing and 
gear building. 



















Syracuse 
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Reg. Trade Mark 


Radium Luminous Material 


Undark was formerly called R.L.M. 
It contains real radium and is of guaranteed service- 
ability. 


Undark Doesn’t Get Dark in the Dark 


Used on Gasoline Gauges, and all other motor gauges, 
on all types of watches and clocks, pistol sights, electric 
switches, locks, house numbers and novelties. 





| 
| Radium Luminous Material Corporation 
Miners and Refiners of Radium Ore 
55 Liberty St., New York 
Factory: Orange, N. J. Mines: Colorado and Utah 











SOCKET WRENCHES 


FOR EVERY 
MOTOR NECESSITY W3scen 
TRUCKS TRACTORS hn 


PASSENCER CARS 
GENERAL MECHANICAL SERVICE 


WALDEN-WORCESTER 





Incorporated 
General Offices and Factory: Worcester, Mass. 
CHICAGO NEW YORK SAN FRANCISCO 


452 Monadnock Bldg. 295 Broadway 643 New Call Bldg. 
Write for Catalog No. 400 


























Good Price 


Will be paid for back numbers of 


Automotive Industries 


from Jan. 1, 1912, to July 4, 1919, 
all issues inclusive or any number 
of issues bound or otherwise. 


BEW, CARE AUTOMOTIVE INDUSTRIES 


239 W. 39th Street 














Pn a | 


Superior Quality—Prompt Deliveries 


Press2d Metal Parts 
Light and Medium Stampings 


You will insure satisfactory results by letting us make your 
Motor, Axle, Transmission and Clutch Parts. Our superior facil- 
ities insure the highest quality product at a reasonable price. 
Let us figure from your blueprints. Write today for estimates 
and our cata'ng. 


Kales Stamping Company 
451 West Lafayette Blvd., Detroit, Mich. 


Makers of “Hindvicw’’ Auto Mirrors 
See our exhibit at t'e New York and Chicago Passenger Car Shows 




































ALL-METAL 


ELCX_ TUBING 


Tite flex 


—=S U.S. PAT. OFF. 


Write 
for 





literature 











For gasoline, oil, air, etc. Extremely flexible, permanently 
|} tight. No packing to wear out or disintegrate; delivers a 
| cle an fluid. Absorbs vibration; will not crystallize and break. 
Any lengths and couplings. Easy to install. 


Titeflex Metal Hose Corporation 


Badger Ave. and Runyon St., Newark, N. Ji 








‘Standard The World Over’’ 


High Speed Metal Cutting Machine 


Is Built on Scientific Principles 


A Complete Line—Advise us of your require- 
ments and we will quote you on a machine 
adapted to your particular demands. 
Use “‘Racine”’ H. S. Tungs?en Power Blades 
Our catalog “I<” will show you how. Write for it today 
RACINE TOOL AND —— COMPANY 
Racine, Wis., U. S. 


























_ . ao See 


LISS 






The last word in muffler Cut-Outs be 
cause of its efficiency, its ease of ap 
plication and its meritorious features 
Expels the full exhaust to the rear 
not down. Does not spatter mud 
and stir up dust. Has adjustable 
lever, making ataching easy, positiv: 
‘cut-off from the muffler. Spring 
away from heat, and easily adjust- 
Wi able, compound lever action and 
Y spring makes action smooth and easy on pedal. 
Valve seat and valve machined to prevent leak- 
age. A_ scientifically designed mechanical = 
1 P ir . Neat in appearance, strong in construction, thor 
} Tices-—$4.00 to $6. 00 oughly serviceable. Size plainly cast on each 
side. Invaluable for ‘‘tuning up’’ the motor. 


} 

| N. A. Petry Comnany, Inc., 1304 Race St., Philadelphia 
i| Distributors: Gray-Heath Co., 1440 Michigan Ave., Chicago, M1. Norman Cowan Co., 445 
{! Rialto Bldg., San Francisco, Cal. J. W. Van De Grift, 627 Charles Bldg., Denver, ‘Col. 


|| Sizes—114” to 31 a y 























“Isnition, | 
Y Stet and Lighting 
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Cello Vanadi yeace sone oe oe 
eel. 

ou Hardening IMcINNES STEEL Vanadium  Cruci- 

Tool Steel. REGISTERED U.S. PAT.OFF. ble Tool Steel. 


HAMMERED CRUCIBLE TOOL STEELS 


Special Chrome Nickel Steel and Die Blocks. Hammered Crucible Tool Steels. 
Send for Booklet of ‘‘McInnes’ Products.’ 


McINNES STEEL CO., LTD., 
Corry, Pennsylvania 











HYDRAULIC 


HOUDAILLE 


(Hoo-die) 
They check the rebound that racks a car to 
ruin—eliminate side sway, cut repair bills, 
save tires and lengthen the life of the car. 
Houdaille gives the smooth, quiet, easy rid- 


SUSPENSION 
ing qualities to the ultra cars. Write for 


particulars. | } 


HOUDE ENGINEERING CORP., 104 West Ave., Buffale, N. Y. 

















GzO | 


Radiators 


For Trucks, Passenger Cars, Airplanes and Tractors 























A CLARK FLEXIBLE COUPLING is an ideal alinement joint, 
because it allows for all of the twisting due to road and 
field conditions. It has any amount of strength, due to the 
chain drive principle. Will be found on many of the popular 
trucks and tractors, as well as all kinds of direct connective 
machinery. 


I. H. DEXTER CO., 


Flexible Couplings 
-9 WALKER STREET 


Inc. 











NEW YORK CITY 

















THE G & O MFG. CO., New Haven, Conn. 
The Recognized 
Standard of 


| “SHELBY” _ Standard of 


| STEEL TUBING 


| Ask for Booklet No. 103 
|| NATIONAL TUBE COMPANY PITTSBURGH, PA. 

















Registered FOR DEPENDABILITY, SERVICE AND ECONOMY SPECIFY 


EMPRESS GREASE AND OIL CUPS 


AS YOUR STANDARD LUBRICATOR EQUIPMENT 


“as hy BOWEN PRODUCTS CORP. 
Auburn Div., Auburn, N. Y. Winkley Div., Detroit, Mich. 
Zerk Div., Cleveland, Ohio Minneapolis Div., Minneapolis, Minn. 
Canadian Factory: Canadian Winkley Co., Ltd., Windsor, Ont. 
CATALOGUE “O" SHOWS THEM ALL. SEND FOR IT 




















THE HARLEY COMPANY 


DROP FORGINGS Founders and Manufacturers 


Aluminum, Bronze, Brass, | 





Copper and Composition 
Castings. 

General Machine and Tool 
Works. 

1069 Page Boulevard 
Springfield, Mass., U.S.A 
































E. J. THOMPSON CO. 
Motor Car Bodies 


Forbes Field Pittsburgh, Pa. 























Makers of Broaching Machines and Broaches. 




















Take It to Taft-Peirce 


Designing, Tool-room 
and Production Problems. 











Contract Service. New York, Woolworth Bldg. 


Detroit, Majestic Bldg. 











The UNIFLEX COUPLING 


“WHEREVER SHAFTS MEET” 


Two shaft numbers and a set of blocks comprise the Unifiex Coupling. 
Simple, efficient and mechanically perfect, without breakable or trouble- 
causing parts. 


You Need Its Mechanical Efficiency in Your Plant 
Write us about the Uniflex Coupling 


THE UNIFLEX COUPLING CO. 
j Sales Office: Lafayette Building, Philadelphia, Pa. 











—~ 





| 





for Trucks, Farm Trac- 
tors and Airplanes 


(See page advertisement in last 


STARTER issue of Automotive Industries) | 
The MOTOR-COMPRESSOR Co... 


Makers of Starting Devices and 2-Stage Compressors 
52-60 DickEerson St.. EWARK. N. J. 

















Two and Three 
Pin Micrometer 
and Snap 
Gauges. 





Special Gauges 
to order. 








LOWRY-KNISE TOOL CO., INC. Syracuse, N. Y. 























Delivers a highly 
explosive mixture with 
extreme economy. 


wiiRo 


i SUNDERMAN =| 


CARBURETOR 








Sunderman Corporation | 
Newburgh :: N.Y. 


























[)AHLSTRO 


lal Mouldings € Shapes 


MANUFACTURED BY 


DAHLSTROM METALLIC DOOR CO., Jamestown, WN. Y. 


Detroit Office, 





855 Book Building, Detroit, Mich. 


















Should be regular equipment on YOUR CAR 


ELLOG 


o*s 
» ENGINE ORIVEN 






KEL ROCHESTER 
po ++ — T1 | i = Pump NEW YORK’ 
co. 
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BATAVIA 


4 Speed Control Sets for Ito 5 Ton Trucks 
UNIVERSAL JOINTS 


BAKER GUN & FORGING COMPANY, BATAVIA, N. Y. 
Detrolt Office: LONNEY & CARMICHAEL, Washington Arcade 











| 





Laboratory. for testing 
Motors and Accessories 


RUTHERFORD, N. J. 
JOSEPH TRACY, Office, 1790 Broadway, N. Y. 
































LUMINUM (CASTINGS 


Crank Cases Oil Pans Steering Wheels Clutch ae 
Manifolds Fans Transmission Cases Tinie = 


Bearing Caps Flywheel Housings Generator Brackets Case Covers, etc. 
Quality and prompt deliveries guaranteed. 


COLUMBIA CASTINGS COMPANY 


178 Ferdinand Detroit, Michigan 




















JOHNSON BRONZE BUSHINGS 


Over twenty years of specialization have convinced manu- 
facturers that the uniformity, permanence, dependability 
and quality required are always to be found in JOHNSON 
BRONZE BUSHINGS. 

Send us your blue prints or sample for quotations. 


JOHNSON BRONZE COMPANY 


Works and General Offices: New Castle, Penna. 

















CONNECTICUT 
WELDED 


STEEL TUBING 


THE CONNECTICUT TUBING CO., 
5 CAPITAL AVE., HARTFORD, CT. 
































McCARTHY BLOG. 


The Automotive Feld Our Forte 














A. 8. M. BE. N. ¥. I. A. E., London SAN FZ 


CORNELIUS T. MYERS 


(Detroit, Mich.) 

CONSULTING ENGINEER 
Design—Tests—Reports—Construction—Development. 
Magazine Oiling System for Chassis Parts and 
Universal Joints 
Box 25, Avenel, N. J. 

































EXPERT ASSISTANCE 
Development—Design—Research 
—Construction 


With my extensive experience, with my engineering 
and manufacturing facilities, I can give you quick 
service and what is more important—accurate results. 


JOSHYRH ANS Sea . 





Estate Trust U. §. Tire Bldg., Marquette Bldg., 
me Oe iphie. Pa. New York Chicago 

















































































































AUTOMOBILE AND SPECIAL 
DROP RFORGINGS 


RICHARD ECCLES CO., Auburn, N. Y. 
Makers of Good Forgings Since 1880 


I 


i 


| 
i 





“MUN 























A ; 
HEALD CYLINDER GRINDERS Speed Up Production 
HEALD INTERNAL GRINDERS Let us take the kinks that hold up—that slow up production—out 
HEALD SURFACE GRINDERS of your apnea schedules and plans. 
HEALD MAGNETIC CHUCKS Manufacturing Problems Solved 
HEALD MACHINE CO. SS re a ae oe ee for ey 
WORCESTER, MASS. A. P. PALMER, 90 West Street, New York 
See Page Adv. next week Members of the S. A. E. and the A. I. E. E. 
»OEHLER [tunes N ORTON GRINDERS 
"3 gai Service 
JE Quality SEE OUR DOUBLE PAGE IN 
NASTING Product FIRST ISSUE OF MONTH 
GO oS, eee NORTON GRINDING CO.worcester, mass. 
ae @ MANUFACTURERS OF DIE CASTINGS 
Eu. . BROOKLYN. N.Y. TOLEDO, OHIO. CHICAGO. ILL. | 
OT TTT TRRANDN The Rowe Calk & Chain Co. 





Plantsville, Conn. 
Mfrs. of 


HI-LO-JACKS 


in six sizes, capacities %, ton to 12 
tons. Range of lift 6 in. to 17 in. 





























= 7 ql 


REG U. S. "PAT. OFF. 


The Premier Moulded_insulation 
GENERAL BAKELITE COMPANY 


2 RECTOR STREET NEW YORK 
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Ignition Cable 
Star:ing Cable 
Lighting Cable 








Unelhubeble. ructless and fireproof chain link woven steel fences. “Unequalled for ' Our cables are used on many of the leading makes 
durability and protection. See our display advertisements in the first and third of Autumobiles. 
panliicaisigps Catalox on Request BOSTON INSULATED WIRE & CABLE CO. 

I ° Oo M 5 
ANCHOR POST IRON WORKS, 167 Broadway, N. Y. BOSTON, MASS DETROIT, MICH 

















Elimination of all valves 


38 . is a big reason for Depend- 
DEPE D abilt efficiency. a auto- 
ee motive enginver will appre- 
O ns er ciate the sturdy, simple 
es s construction of this pump. 
VA LV E L E We wil gladly make quo- 
foal tations to car manufacturers. 
MOTOR DRIVEN 


REN MACHINE Co. 


ASBESTOS BRAKE LINING] | TIRE PUMP ‘“tiater | 


= 


BOSCH Universal (Horizontal) Boring Machinc 


America’s Supreme 
Ignition System 


AMERICAN BOSCH MAGNETO CORP. UNIVERSAL BORING MACHINE COMPANY ! 
Main Office and Works ~ Springfield, Mass. HUDSON, MASS. U. S. A. 
Branches - New York - Chicago - Detroit « »an Francisce 





























“Where Accuracy Counts, We Win”’ 





























Laminated Shim | 
Company | 


J 533 Canat St. | 


lore MATERIAL.<- SHIMS |New vor | 


FOR ALL PURPOSES 
Steel Phosphor B onze and others Non Magnetic Alloys 


Coil Springs—Small Special Springs’ 
THE PECK SPRING CO. Plainville, Conn. 


Let us quote you prices, 









































71 


American Chain —<—— Inc. s: 
Bridgeport Connecticut 
ct | TON 


Largest Chain me of the U. S. BALL BEARING MFG. Co. 


(Conrad Patent Licensee) 
PALME® ST?EET AND KOLMAR AVENUE, CHICAGO, ILL. 
es 


[Thess Ecectric Steel 


Tue Hess Steec Corporation. Bactimore. Marvcano 


—_——- 

























































The HART ROLLER BEARING CO. _ ORANGE, NEW JERSEY 


































Weidely 
Bulldog Motors 


‘A Proved Motor for Trucks 67ractors 


= CASE 
| HARDENING 
COMPOUND 


—it will prove to be superior to your present 
material. Let us ship you a month’s requirements 
on trial. If STECO "anes not make good, it will 
cost you nothing. 


The Steel Treating Equipment Co. 


Metallurgical Engineers, 
2083 West Lafayette Roulevard, Detroit, Mich. 















































BEAY He?" Radiators 


The Four Essential Features 
Of Any Good Radiator 


}, Ability to dissipate heat. 2. Neat 
Appearance. 3. Durability. 4. Low Price 
Send Blue Prints for Estimates 
B & W MFG. CO. : 

@805 Hevensweed Ava. Chisose. THE MOTO-METER CO., Inc., Long Island City, N.Y. 
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Our Organization Has But One 
Purpose—To Help You 


And our way of helping you is to take from your shoulders the heavy 
load of special purpose tool, and machine design. 

Our service in the Automotive field is positive and valuable. 

Our organization not only plans things, but does them. From blue- 
print to finished product, we are equipped to handle the work en- 
trusted us, completely. 

There are no missing-links in our organization. It is complete. It’swork is authoritative. 

Whatever your problems are, size regardless, call on us. Useour expert tool-engineering service and be protected against 
losses by delay and incorrect tooling. 

By training, by inclination and in purpose we are specialists—specialists in the design of tools, jigs, fixtures and machin- 
ery for Automotive manufacturing use. 


The Carroll Engineering Co. 


Tool Engineers and Builders 





New York—Foreign Sales, Ameri- 
can Machinery Syndicate,, 37 W. 
39th Street. 


Detroit Office—2023 Dime Bank 
Building. 


Dayton, Ohio 
U. S. A. 


‘ seneur 
TITTITITITITITITITITITITITITITITITITITITITITITITI TTL TTTITITITITITITITITITITTITT TTL 
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COOCCCOCONRENODROOOUCEDOGOONRESOROGOROOOROODS 





CRUGOOCOEE CERCEEEOHECREROECEEREREGUCREOCOCCCEOROCEEOEOCEREGREODORCEOCRCRROORCRSERERRODEDESECERERORCGOOCERREECROECCERO DER COEDECREORGEEECORGERGCHREROERERE ER OHEHEeE HEH HeRHeRReneReetenetceeD 








132 AUTOMOTIVE INDUSTRIES December 25, 1919 
THE AUTOMOBILE 




















Let Us Be Your Toolroom 


1 QUALITY ~- PROMPT DELIVERY:- PRICE ¢ 
: : COUNTS WHEN YOU CONTEMPLATE ORDERING 


TOOLS,DIES AND PRECISION MACHINERY 





35.000 Sqft. eS CN aa | New Modern 
Floorspace \. = ee: [ i e —— Equipment 
in Modern a y ae a uae for 300 

Concrete _ i ee Naigaie bate a eeeeeet te a M Werey Grcter Cosy 
Building. — <i 











: b Dy we CFs > Oe 6 0) Oi 8 5 0. Sn 2 ee OF 8 81 OD Od 5 Se 60) Of 
ARTHUR BROCK,JR.TOOL& MFG:WORKS, PHitADELPHIA PA. 


FUEL becca eeeeeseeeeeeeeereneeeereeeeeeseeseeeee SOROS EEEEEEES ‘ Seesceeceeees 





SITT IIE i 
= 








of Experience Backs Up Our Work 


For 25 years we have specialized in the production of tools, dies, 
jigs, fixtures and special machinery. That fact should prove very 
interesting to you when you are placing orders for work that calls 
for highly developed skill and a complete understanding of your 
requirements. 

Turn this quarter of a century’s experience to your advantage. 
Ask us for suggestions or estimates on vour work. 


J. C. HEARN MACHINE WORKS 
COLUMBUS, OHIO | 


‘“‘A Quarter of a Century in the Business’’ 


TOOLS HOLES x rcyens IGS AATINS 
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Tractor Gear 
Specialists 


What We Say We'll Do We Do 


Every Steering Worm means a fin- 
ished Tractor the following month. 
We specialize in the manufacture 
of Transmission, Differential, Steer- 





ing and Bull Gearing for Tractors and similar service. 


Write now regarding future requirements. 


Pittsburgh Gear & Machine Co. 2m: 


Sevennecenonen Seceetccecesege MITT Oeeeecececeeeeeeecescecs Ceetceeees 
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COUUDOESCOOOOOROCGReceeegeetececeses 














j=L_TOOL CMa SERVICE | 


Your Production 
Can be no Faster aie: al 
Than Your 
Tool Equipment a | 


reane MHL aan Therefore, look to your tool equipment. A motion 
saved here and there, a second or two quicker on 

each piece, makes a big showing on a month's output. Engineers, tool 
designers and production managers whose every act of a working day is 
directed toward greater production, need the Mehl Made Tool Service 
Prospectus—it has hints by the score and is chock-full of interesting data. 











A all 

















new tool 


Roselle, N. J. 
30 Minutes from New York City 


CY UUHUUMARAUIUUS RU 


W\4 NI batiiscccucmanesmeseacs a | Pei Noe a! 
INTUTE TTT 
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Send me my copy of your = 
prospectus, 


Mehl Machine Tool & Die Co. F hill lll g 








AUNT 
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Or: 














MILI 


A Factory’s Industrial Success Hinges on 
Scientifically Correct Tool Equipment 


CUODOEP OREO ORUOR OREO ORDER EERE ORCEREE ED CREE 


Before you start production, you want to be pre- 
pared not simply with a factory fully equipped. You 
want to know that each operation facilitates every 
other—that production is as perfect and speedy as 
science can make it. 


peeeeeeeeenenenee 


You send word to the Miami Tool & Die Company. 
At the time most convenient to you, a Miami con- 
sulting engineer calls. 


seeeeeeeeeeene 


In conference with you, while on the ground, this 
Miami service man gives you a complete outline, 
with rough sketch, of your needs. You know just 
what the job is to be before the Miami man leaves 
you. 








No lost time; no misunderstandings; such as hap- 
pen in many discussions by mail. You get the 
best thought possible on your particular problems; 
the blueprints come to you sooner; the job is com- 
pleted sooner, and with less error. 


This Miami advisory service is nowhere duplicated. 
It is for your convenience and satisfaction. 





Write us today—write now. 
Let us be your toolmakers 


The Miami Tool & Die Company 


Dayton Ohio The big creases in your design problems will be ironed out here : 





PETIIIEIIITPEPII Iii iii iii iiiiiiiiie 
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“ON THREE TRUNK LINES AND A WATER WAY.”’ 
A High Class Machine Shop 


amply equipped with lathes, millers, shapers, planers, 
grinders, bores and other machinery, WANTS TO 
MANUFACTURE A PERMANENT PRODUCT. 


Stratton & Bragg Company 





CONNECTING RODS, ETC., FOR 
FORD CARS 
TURRET LATHE WORK, PRESS WORK 
MOTOR CAR PARTS, MACHIND 
PRODUCTS. 


Let us estimate. 


LET US GIVE YOU AN EST!MATE 
ON YOUR WORK or PARTS 


WE REPRESENT THE MANUFACTURERS OF THE 
MIDDLE WEST 


U. S. Trade Service Co., Inc. 


eT 


Qeeeeneeecucncesccccenceacecens 




































Sulte 718-721, Railway Exchange Bldg. Specialty Products Co. 
MILWAUKEE, WIS. PETERSBURG, VIRGINIA 494 wathorey St.. NEWARK, N. J. 

Gtece CPORRREREREORCOCRORRCEROCCERERORE CECE RRRARESORERR EERE Reeeeeeeeeeseeeeeeee 
SUECEECCOODEEECEGROOEOHECEOOUROROROOCEROOSCOOOCRCGORCSUREREGROCOERRRROReREREeeeeEenS, + 
4 ' 
SEAMERS, FOLDERS AND DIES : GENERAL MACHINE WORK GEAR CUT rING : 
for Radiators = TOOLS FIXTURES GAUGES SPUR AND BEVEL GEARS : 
Let us equip you with the above, They will = DEVELOPING INVENTORS’ IDEAS : If you want an accurate, prompt and satisfactory job, try = 
cut your cost 50%. : Al TOMOTIVE, PARTS AND ACCESSORIES : us We specialize, ini etic ak 7 
7 = MANUP-: JRE A i t ler ing an arantes = 
Write us for full particulars. : ket ts Gase Sear teat feb pod pose oh lies ——- - : 

SCHROEDER BROS. MFG. CO., i The Burgess Machine Co. AUTO ENGINE WORKS 
‘Torrington, Conn, 245 Chestnut St NEW HAVEN, CONN. T. PAUL, MINNESOTA 

> SCCCCERERERO CORE eeeeeececeeeeeeeecceeaes me. 
Si eeerececencccececccscucegs ceteee ity oovecccccccoeeer. 
SUPERIOR QUALITY METAL MANUFACTURING CONCERN WITH Light Grey Tron : 
COMPLETE ORGANIZATION = 
STAMPINGS or Se, oaee- — work, and quantity pro- { A S j I N G S : 
AUTOMOBILES. MOTORCYCLES, PRESSED STEEL luction is now available. Plant is equipped with full : 
es. vm wane A line of machinery, capable of produci 2,000,000 t = 
SOCKET WRENCHES $3,000,000 "of work “annually, and = undertake age MB UNIVERSAL FOUNDRY CO. : 
~ opment and production of same. All work and assem- ° 2 
New England Pressed Steel Co. bling are done under expert cupereieion. ales "Bex Oshkosh, Wis. = 
NATICK, MASS X-72, care AUTOMOTIVE INDUSTRIES. Teeune seneeeeens 











CURGCCECECRERCCHEDODOORGRDORDER CERO OSOREGR HERDER ERRORERREeRGREReCeeeeRecnereneeteY 








~itS, lOOLS JIGS ee 
STAMPINGS |B Rapeseneneennas BaP aes 





MACHINE WORK CONTRACT MANUFACTURING 
ING-RICH MFG.COMPANY York Electric & Machine Co. 


BEAVER FALLS.PA 30-34 N. Penn, St. YORK, PA. 
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ITIIIO III 


Ross Absolutely Guarantees Results 


The plant of the Ross Machine Co. has the capacity and the 
equipment to manufalture your Rear Axles, Pumps, Carbu- 
retors, Bronze or Steel Bearings, Cast Hubs or any other Part 


PTTTITITT 


or Accessory. 


The Ross Machine Co. has one of the most completely 
equipped machine shops in the East. 
dling all non-ferrous metals, with a capacity of 6000 Ibs. daily. 
A full complement of 125 skilled men. 
Get our estimates on your work today. 


ROSS MACHINE COMPANY 
Quincy 


Wollaston 


TIP 








A Brass Foundry, han- 


Mass. 








SCREW MACHINES 


—a battery of them—are at your disposal. 
Also lathes, millers, drill presses, punch 
presses, and keyseaters. Let us quote on 
your production work. 


W. C. AKINS MACHINE CoO. 
1 Gleason Place Rochester, N. Y. 








Grey Iron and Semi-Steel Castings 
Our Special Products are 
Fly Wheels and Bell Housings 
Finished Complete. 
We have capacity for 800 fly wheels daily. 
Large production contracts desired. 


KAUFFMAN METAL PARTS CO. 
Bellefontaine Ohio 











WE will manufacture and assemble your entire product 
or take your work on contract. 


Complete Machine Shop, Brass 
and Aluminum 


foundry at your disposal. Write. 


E. U. SCOVILLE CO. 


MANLIUsS, NEW YORK 





= MACHINE WORK WANTED 








For turret and engine lathes, millers, drill presses, 
shapers, planers, ete. 
All work done promptly and at reasonable cost. 


H. A. INMAN CO., Inc. 
NEWARK, NEW YORK 





Ceeeeeeceeceee setteen 








AUTOMATIC SCREW MACHINE 
PRODUCTS 
LIGHT PRODUCTION WORK SMALL STAMPINGS 
SPECIALISTS ON INTRICATE SMALL PARTS 


ADOLF KLE.N 


174 Centre Street NEW YORK CITY 











Production Manufacturing 
METAL STAMPING 


DIES AND TOOLS 


KUCHER & MILLER, Inc. 
34 Barclay St. NEW YORE 





ngangangeanenaseseeer: 








Hoods—Fenders 


SHEET METAL PARTS 


# STEEL CABS, DASHES. UNDER PANS, HOOD SILLS, 
3 ETC. I 7 


LET US ESTIMATE. 


= THE LIMA SHEET METAL PRODUCTS CO. 


= 308 E. Wayne St. 


PTTTTTTTTI TLL LLL 


LIMA, OHIO 





WE SPECIALIZE IN DIES 


Die-casting moulds. Blanking, drawing, 
piercing and forming. Gauges and special 
machines built to order. 


The Hart Machine & Tool Company 








364 Atlantic Ave. Boston, Mass. 








Castings Made in 


BRASS, BRONZE, 


Use our plant as your Foundry, Machining or Brass Finishing Departments. 
benefit of our specialization and be assured of fine work-quality delivered according 


to your production schedule. 


SHERMAN BRASS FOUNDRY CO., INC. 


Grand and Mulberry Streets 


TTITITITITITITITITTITITITITTITTI TTT ee ' 


Get the 


New York 











sececseceeetTy, 








A corner of the drafting room 


From Drafting 
Room to Fin- 


ished Product 


A competent drafting depart- 
ment, a battery of automotive 
screw machines, general ma- 
chine shop equipment, a foun- 
dry and a small army of intelli- 
gent, skilled workmen are ready 
to produce your automotive 
parts. 




















A few complete parts from our shops 


You Need This Service 


MACHINE AND FOUNDRY 
WORK 


Whether it is a transmission 
housing, steering wheel spider, 
water pump connection, a car- 
buretor part or an oil pump 
casting the work will be turned 
out quickly, accurately and at a 
reasonable price. Send blue 
print for estimate. 


NEPTUNE 
METER Co. 


50 East 42nd St., New York City 
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Let Us Help You Fill 
These Orders: 


We are manufacturers of Special Machinery 
with half a century's experience in this work. 
Our two shops completely equipped with mod- 


EXPERTS 


in designing and build 
ing tools, dies, jigs, fix 


tures and light) ma 

chinery for the motor 

trade, re”. 

Our ; ae 
& 


l modern equipment 
will produce your work 
accurately. Send blue 
prints for estimate. 


TTT 









Zumeta Machine Co. 
312 West 39th Street 
NEW YORK CITY 















































MTTITITI ITT 


ern tools are at your disposal. Send blue prints 
for quotations. 
: - , : 
9 
FRED )K: PEARCE(CO: 
: 48-20 ROSE STREET, NEW YORK 
S ESTABLISHED 1872 
‘ Specialists in Ex- 
: : perimental Work 
: PRODUCTION WORE aa Bm 


Lieeeeeeeeceeenns 
: CCOOCDUUEUCUUCTENCCCCUSOTEOCOOO CRD OR CDROOT ORES OR ECO REE: CeeeeEReEE SD TUDE CORCORO ORR eeeeEOneeED Oeceenennecencene OUNGEORCHOEHRCORO DEES CUGEC ESO HOE EDO EOHeeerES - 


6< ACHINE Shop and Foundry located in the 
Middle West would like to take on the man- 


ufacture of special machines or equipment for 





RAYMOND 


ENGINEERING CORP. 
Manufacturers of 
AUTOMOBILE & 
TRACTOR PARTS 

AND 
ACCESSORIES 


309 LAFAYETTE ST. 
NEW YORK - - N.Y. 









garage use. also would be glad to assist in developing 
new apparatus on machines of this kind. Address 


Box R-770, Care The Automotive Industries 

















TOOOUEOUOUCOEOCODEOHCEDEROGEO OCONEE FUOUEROHCORORCeHOEOEOES CEOCUREROEEREREOEUEOEOUECOCECEOROCRERTECEDDCEOREEREGCOCGOROCRROEOTRORCHOSOORSEECOROREROEOHEE EERE EASE RE EO EGEr OEE 
SHURSDADENGENSBAUEUENOEEOEODEOHROUOOEOOEOEEORODOODEDEOOEO EEO RO DOORODNOEOOESOSOOUREDRAEORODEO ORO RU OROROOEOOIONS 


METAL STAMPING 


LATHE, MILLING - MACHINE. SCREW - MACHINE 


SHUPPUEOHEOEUOOOOROOOCORROEO OOD seeenenens OUCCURCOUEOUEOOEROOR OO NOORROERDOREE puree ° SUOPECCEULEOCCDOOECUEOUGTCORORECOEECESOEECCUCOECOREEEROHERRESDRERHEREReREAE EEE E TTT 


The Humason Mfg. Co. 


SPRINGS 
AND 
Screw Machine Products 


Brass and Bronze: 
WORK up to 1% inches, and DRILLING on a@ contract 


basis. Send us prints for estimate Bushings and 2 
HARVEY-HANES MACHINE CO. : Specialties 


349 Fliicott Street™ BUFFALO, N. Y¥ 


eueeeeeeueaeenre 


Forestville, Conn. : 
We furnish Phosphor Bushings : Foanuevunesuavevcevecuensoveneeueneeuenenecuevennesesuesanensansavenuessssientit! 


in the rough or machined com- 


cplete _ | STEEL STAMPINGS, 





SODPEUDOEDONECOEOEOHOROEORORODOROODEDODOOODOOOOORODS Cy 








° a : 
Joppa Machine Company Deep Drawing 





A : Pressed Metal Parts 
: 1525 Fawn St. Philadelphia, Pa. = First-class Polishing and Plating, Japan- 








° : : i i ! Welding and 
Screw Machine Products REnene ssiiaseolaniemieialtoseiaadalietad rnin Ee 
™ ACCURACY FIRST - Send us samples or blueprints 

for prompt estimates 


£5 ® ®nal M/TOOLS DIES'JIGS THE AMERICAN TUBE 
Prompt deliveries. LET US ESTIMATE. FIXTURES:SPECIAL MACHINERY AND STAMPING CO. 











Tock Screw Machine Products Corp. AUIS, TRUCK CY TRACTOR PARTS BRIDGEPORT, CONN. 
. : 10; o = 
190-203 Eighth St. LONG ISLAND CITY, N. ¥. aie eee M $00, Begeteny ee. 
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Special Machinery 


Our business is the expert production of 
tools and _ special machinery. In the 
course of many years’ experience we have 
encountered problems that are probably 
similar to your problems concerning dies, 
tools, jigs, fixtures and special machinery. 


seveeeneereenetes 














METAL STAMPINGS 


TOOLS, DIES, JIGS, FIXTURES, 
LATHE AND PLANER WORK 


Our large mechanical equipment—manned by a 


force of expert workmen—enables us to make prompt 


We can either suggest immediately the ais : 
= . 2 del - i 
= answer to your problem or find it by ra spent ‘ee quality a0 —" 50 
S  srientife investioation. r metal stamping departmen rere are 5 
= cientific investigatio presses, with the capacity up to 200 tons, for the 
> P - ; y production of any pressed steel part required by the 
= Write us for full details of our service. 


automotive industry. 
Send your blueprints for estimates. 


Great Lakes Pressed Steel Corp. 


Consolidation of the Eagle Stamping Co. and the 
Buffalo Metal Products Co. . 


1400 Niagara St. BUFFALO, N. Y. 


New Process Specialty Co. 
Milwaukee, Wis. 


SUDOUCCUURCCOCOREDOOCCOROOREOCECCEOCCRCREOEOCCOLGEEERECOOR BOOT OER ED 


“OOURCREUDEOOECEUGEOOOREUOUOOCCOCECCEREGURCUCOEROOCCROCNCRODORRCOSCSOCEROERROOEORES 





SUDUEODUCEOOROORECORGEEEOEOCEGSCGRUCEOEROOROOSEOREOOROTSCCCROR REE RO THREE C CRE OReE 


EF. are in position to handle 


Great: Lakes Pressed Steel Corporation 


BUFKRALO “ NHWVYORK 


automatic and hand screw 


TITTIT Tt 


machine work; also gear cut- 


ting and light punch press 








. 





we yrk i SEUUCECURDOUEERULEEOAEOOUEEOOUGUOEOOOEECOHCUUECHSOOUUE COEOCOCRCUOECHECUOOCUOEROOEEOEEEOOEEGEORCUEOOUUODEEOOUUROOESCEEOOSRCUUEDSOEOEEECEOCRCUOCEDOEGUEOCUECSUSEDEESQUREDEEROG! 


O d £ . We build bodies on a big production basis. We have the large facili- 
M ties and stock on hand to turn out truck bodies—cabs of all kinds— 
4 en anu acturing on a contract basis and deliver them on schedule time. Our methods 


save you money, Write for estimates and literature. 








Ceeeeeeeoeeenterene 


pueue 


Company 


Plymouth, Indiana 


VOPQEOEOCEROOEORUCESOREOREOCROOEOEEECESCERCCEORECOROOOESOUERCCOENGRERRCGOD ROSTERS 


PTTTITITITITITITT Tre i) 


THE 








PTT 


CETEAEEDEET Nee 


SEUTEenonEea are 


Three Large Plants to Take Care of Your 
Requirements 


We are production engineers, designers and 
builders of dies, tools, jigs and special ma- 
chinery and wood and metal pattern makers. 

Our entire organization is made up of trained 
men who know the problems of the automotive 
industry. 


Our company is owned and actively operated 


First Street and Third Avenue 


by Mechanical Engineers with years of ex- 
perience to their credit. ; 

Three large plants, superbly equipped in 
every detail. make possible an unusually prompt 
and efficient service. 

Let us help you solve your problems. Drop 
us a line giving your requirements. We will 
gladly send quotations. 


REYNOLDS ENGINEERING COMPANY 


MOLINE, ILLINOIS 





descriptive 


We also make bodies to order. 
DEFIANCE 
Roedel Brothers, Props. 


CARRIAGE COMPANY 
Detiance, Ohio 


TUTTI III EEE 


CUOOUUUDCOURCUROC OCR OCORORSOES 








Screw Machine Products 
APACITY % to 1344— 
Accuracy our Specialty 

—Prompt Deliveries. Send 
blueprints or samples for 
quotations. 


Eastern Machine Screw Corp. 
NEW HAVEN, CONN. 











VOPEURRCEOCSORRRGOREECCECOROGRREOERORECERROCEOERCROCRRCRCCRESORROSRHeROeReEtaE 


MACHINE CONTRACT WORK 


One of the largest and most flexible machine 
lop equipments in the East. Experts on ex- 
erimental work in the automotive field. 


Newark Engineering & Tool Co. 


sececeeunens: 





STITT 









Heavy Iron and 
Semi-Steel 








SPECIAL 


DIES, BLANKING, FORMING AND DRAWING 
JIGS, FIXTURES AND GAUGES 


Superior Tool & Die Works 


MACHINERY 








476-482 18th Ave., Newark, N. J. Machin; Weldi 813 So. Clinton St., CHICAGO, TLL 
CUUCUURUORORECEROEGCROGERCOCODORROEGHCEROGOROODORECRORERRRRORDOUOCRCERRSREeOREEED ac ining-—— e ing 
SHEET METAL 
FABRICATION 
Write 


Let us 


MANUFACTURE YOUR 






NAZARETH FOUNDRY 
& MACHINE CoO. 





METAL STAMPINGS 


Nazareth, Penn. 
Sainte’ esa 
re 
pecia ty m8 rt Light and To 
WE HAVE THE FACILITIES. Heavy Order 


Stearns Aero Parts Co. 
205 St. Claire Ave., 


CLEVELAND OHIO 


‘terme treceree 





“wm 





TOOL AND GAUGE WORK 
SPECIAL MACHINERY 
FINE MANUFACTURING 


z MANTLE & COMPANY 
Machinists and Engineers 
1907 Park Avenue New York, N. Y. 








e QUALITY-> 
STAMPINGS} 


Worcester Stamped Metal Company 
Worcester, Mass. 
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Modern Steel : Tractors Auto Pp nate 
Casting Co. = 
MILWAUKEE, WIS. 


Steel- 
|_ Castings 


tees 
eeneeeeene PEER ERECT ULE UT TCC UU ET TT LD TTL ULC DELEEDEAUURCUHOROUNOERUETOCOUOCEROEREOEEOEE EERO HEOO SEH ERNEES 


MALLEABLE and SEMI-STEEL CASTINGS 
TEMPLE MALLEABLE IRON & STEEL COMPANY 
Foundry: Temple, Pa. Office: Philadelphia, Pa. 







sevcnececesseccsscccscsces 





atrat, To 


ACHING 
WORKS - 











Manufacturers of 
TRACTORS AND AUTO PARTS 
Designers and Constructors of Special 
Machinery 
Out-of-Town Work Solicited 
Write for Details of Our Plan 
668 JENKS ST. ST. PAUL, MINN. 





peseonnnnsennenonsqonsconensents, 


Teececaccecececcecevecess 


Mi iii iii iii iii iii iii ity 
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BRASS, BRONZE, COPPER 


AND 
ALUMINUM CASTINGS 


The Cochrane Brass Foundry 
YORK, PENNA. 





TIIITIII 


SCREW MACHINE PRODUCTS : 
Metal Stampings & Punch Press Work : 


ALSO BRASS, BRONZE AND ALUMINUM CASTINGS = 
‘sqUsWeIINDat INOf UO BINSY sn joT “ALO yep YIN = 


Royal Machine & Foundry Co. 


Screw Machine Products 


CAPACITY \%” TO 2%” 


The Brown Bag Filling Machine Co. 
FITCHBURG, MASS. 






































































































3888-90-92 Division St. OSHKOSH, WIS. : 
teccens eeceeeeceenceccacece PTTTTITTTTOTTTTTTTTTTTTTTTTTTTTTTTTTTTTTITT TTT 
9 CoeonsosscasncsancsonnsesonenncesesenecensononeneosassonsonaneTesenseeTeee eres 4 
. ° : : SCREW MACHINE PRODUCTS : 
Screw Machine Products aie C AST I NG . $ Work up to 24%” diameter can be handled H 
i le cecal cata e si 3 CASTINGS : 5 
ACCURATE WORK GUE DELIVERY MALLEABLE BRONZE DROP FORGINGS Se ee ee : 
Always willing to give estimates. — -A , ALUMINUM ST: AMT INGS . : Send us your specifications. = 
omplete service—any size— ty—1 4 = 
D. M. WATKINS CO. . a Send for Pa wonpustions. — 3 Thos. H. Dallett Co. E 
Eddy and Pine Sts PROVIDENCE, R. L Sie then: ti LOUGH BROS. me wenn 1 1301 Federal St.. PHILADELPHIA, PA ; 
Sennnvocccccccceses = 
Sheet Metal Parts METAL SPECIALTIES STAMPING, SPINNING, DRAWING : 
; : * ALL KINDS OF SHEET METAL, ATSO POLISII- = 
_— Manufacturers of tools, dies, jigs and metal fixtures. We ING. PLATING, SOLDERING, ENAMELING AND : 
FENDERS, HOODS, MUD-PANS, GASOLINE do electrical and mechanical experimental work. Makers JAPANNING EQUIPMENTS * SEND DRAWINGS. = 
TANKS, BATTERY BOXES, MUFFLERS, RUN- of special parts for automobiles and aeroplanes. SPECIFICATIONS OR SAMPLES = ‘ 
NING-BOARD SHIELDS. . " . y . . —_ 7 ae “4 ; 
SCREW MACHINE WORK—PATENTS DEVELOPED Prompt Delivery Our Prices are Right 
York Corrugating Co. Coin Device & Signal Company, Inc. RELIANCE METAL SPINNING & STAMPING CO. Inc. : 
YORK, PA 409 Eighth Avenue NEW YORK 160 JOHN § BROOKLYN, N. Y. = 
SEND IT TO US CASTINGS and STAMPINGS niall Rinctiitin tis tae 
be “ee - is gg gg a take on your MACHINE FINISHED “ p y 40.5 nc. 
athe, shaper, m ng machine drill punch 
press, grinding and screw machine work. We take orders too small for the big fellows. SCREW MACHINE 
We can make your Jigs, Fixtures, Toole and Send specifications to— 
Dies. rare sl sacdiiasi AMERICAN SAFETY LAMP & MINE PRODUCTS 
terling Cork and Seal Co. SUPPLY CO. ' , TER 
1612-30 Oakwood Avenue Toledo, Ohio 1800 Capouse Ave. Scranton, Penna. ov ee ee hetctinae + oe 
2 seeeeeeeee SHRORTEEO CREE HORE ERECCCCCCCEC EEE ER CRE RERECRR CECE ECeeeeeeeeereteeee eeenees us 
Production Work. Taken = | CONTRACTING CONTRACT WORK |: 
: on ntrac asis : : 
=: Light and Medium Machinery built to MACHINISTS OUR SPECIALTY : 
order. : MACHINE PARTS IN QUANTITY ge DIES, JIGS AND SPECIAL MACHINERY i 
: EAGLE MACHINE WORKS : eae Te a Fete ae. 
i ~~ Poa — : : NATIONAL ENGINEERING CORP. Dayt hi i 
: 1103 South Liberty St, MUNCIE, IND. 5 Srd St. and Atlantic Ave. CAMDEN, N. J. on ne ft 
Veeeeceeeeeeeceacaccaaes Ceeecceceeceee Lh) eeee i 
CASTING S 
IRON—STEEL—BRASS—ALUMINUM POSITIVE ACCURACY 
FORGINGS 





HIGHEST TYPE OF SKILLFUL WORKMANSHIP. 
UNEXCELLED MECHANICAL EQUIPMENT FOB 


AUTOMATIC 
SCREW MACHINE 
PRODUCTS 


8. A. E. Standard Hexagon 
Head Cap Screws and Nuts 
milled from steel bars. Spark 
Plug Shells and Bushings our 
specialty. 


THE NEW HAVEN 
SCREW COMPANY 


200 Foster St., 
NEW HAVEN, CONN. 


LIGHT DROP AND HEAVY HAMMERS 
W. J. MULHOLLAND 


Commercial Tr Bidg., 50 Church St., 
PHILADELPHIA. PA. NEW YORK 


TTETIIITiliiiiiiii) 


Serew Machine Products—Turret Lathe 
Work—Nickel Plating—Milling—Drilling 
F. C. PHILLIPS 


West Street 
STOUGHTON. MA8sS. 










The 
Base of 
ity Engineering Co. 
TOOLS - DIES-JIGS-FIXTURES | 


Dayton, Ohio, U. S. A. 








Write for 
quotations 
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SHEET METAL PARTS .- 


This organization is prepared to pro- 
duce bund aud stamped metal parts 
for hoods, gasoline and oil tanks. 
Small and large stampings of any 
variety and size. 

Formerly in charge of sheet metal de- 
partment of ene of the largest auto- 
mobile concerns in the country. 


Excellent facilities for production. 


I. BLICKMAN 


479 First Avenue 










VEOECOCERCOREEROREDERERORCER SERA SESORHRRORSGRSESREC ROR eRReeeeaeeET 
CROCE OOOROEO ORE OCEOREORREEROCOEOOORCRRDOCRESEESGERORRRORGREROREEES 


COUDECODCUEOOUOCESRREEEDEREEOROCGEEOeCeDeeeeeOSCHRODOOOOROOOUCRCCECORCREREOCOEEEDD 





= SPECIALIZE IN TRANSMISSION 
GEARS 


sneeenenensnnensconses 


toe .CEARS 


Send us your inquiries, our prices are right. 


ACME GEAR CO. 
Tth and Wood Sts., PHILADELPHIA, PA. 








FECOEOROODOOOODRROGROEROOEDORCORGRECEDORCRREORRROOSORSeRDeREOORCOReODORORORROREEY 


WANTED 
MACHINE WORK 


Let us quote on your blueprints. Service and prices right. 
Auto Parts Mfg. Co. 


2 'Tramhlvy Ave DETROIT 


CUCCECERCEDEOOOSOOROCODEORR OCOD ORGORRDORSOCORRGRTOROOREOOOOSECORCOOROEDOROREOOEERA 


OUCCCCORRGORREEeeReeeEeeCtOtES 





Screw Machine Products 


CAPACITY %” TO 2%” 


The Brown Bag Filling Machine Co. 


FITCHBURG, MASS. 








jigs, 


When you 
visit Booth 
114, be sure 
to ask for 
our new 
book, ‘‘En- 
gineering 
Service.’’ 

Save this ad 
as a guide. 


OODEOOROREDOROOOEUEEEEG tees... 


Come to Booth No. 114 

at the 

20th Annual National Automobile 
Show 

Commercial Car Section 


We have rendered quick service to a number of au- 
tomobile plants durin gthe year, designing tools, 
fixtures, 
during this show. 

We will have experts here who will help you solve 
that tool 
full of questions. : 
The show this year is held in the 8th _ Artillery 
Corps Armory, 193d st. and Jerome ave., New York. 
To reach show, take 6th or 9th Ave. L or Lexing- 
ton Avenue Subway, Express. direct to building. 

We will be looking for you. 


SERVICE ENGINEERING COMPANY 
ew om 





problem. 


Detroit Office, 906 Maiestic Bidg. 


ete., and we will be at your service 


Come prepared with a_ basket 


York ce. 25 Church St., 








WAPPAT GEAR WORKS 


SPECIAL MACHINERY, TOOLS, CAMS, TURRET 
LATHE WORK AND 


Correctly Cut Gears 
PITTSBURGH 





7123 Hamilton Avenue 


cteeecescuccees 








BRACKETS 


All Cars and Trucks Made and Machined 
M. J. FORD MFG. CO. 


OF NEW JERSEY 
398 Grand Street Jersey City, N. J. 








ESPECIALLY EQUIPPED 


WITH AUTOMATIC AND HAND SCREW MACHINES, 
LATHES, MILLERS, DRILLERS, WELDERS, FOR 
MANUFACTURING AUTOMOBILE AND _ TRACTOR 
ACCESSORIES AND SPECIAI, ASSEMBLED UNITS. 


The Cincinnati Ball Crank Co. 
North St., Oakley, CINCINNATI, OHIO 


FRAMINGHAM SCREW WORKS 
SCREWS—NUTS—BOLTS 


Specialists in Screw Machine Products 


Capacity 0—to 4” 
FRAMINGHAM, MASS. 





ue 
J TUUEVEREDECEDDOOURODEGUEDODDDSSODOOERURDEOSEEUSOEDEORORDOORSODORODEDOOOEOEDEROSEDY. 


Casting 

= W E have the facilities to make the pat- 
. _. terns, cast the part and finish it. 

: If it is a gray iron, semi-steel, steel or 

> non-ferrous casting you require, write for 

: estimate from 

= The Bay View Foundry Co., Sandusky, Ohio = 


e 
Stampings 
and Pressed Steel Parts 
ELECTRIC WELDING 
DROP FORGINGS 
Send us your inquiries. 
a Ss. L. ALLEN & CO., INC. 
Sth and Glenwood Ave., Philadelphia 


POeeereeeetens 


seeneneee 











Bronze CASTINGS 


HIGH GRADE COMPOSITION 
From 1 to 10,000 pounds each. 


Caskey’s Anti-Friction 





For 





: Trucks 
High-Duty : Tracters 
earings =¢ Automobiles 


BEARING METAL 
Caskey’s Brass & BronzeWks. 


Richmond & York Sts., Philadelphia, Pa. 











Put STERLING 
on Your Staff 


Experimental work. Special 
machinery design. Tools, 
jigs, dies, special parts or 
complete units for the Auto- 
motive Industry. 
Large modern 
gineering Service. 


“Sterling for Service” 
Sterling Tool & Machine 


Company 
205 W. 18th St., New York City 


shop—En- 





Light and Medium 
STAMPINGS 
made in ell metals. Finishing Washers a Specialty. 


MASSACHUSETTS MACHINE SHOP, Inc. 
817 Albany St. BOSTON, MASS. 











ENGINES 


_ Yes, what about that engine? It’s been 
in the corner of the shop for a long while. 
There’s a buyer somewhere who will pay a 
fair price for it. The Clearing House of 
Automotive Industries brings buyer and 
seller together. 











MACHINE PARTS 


SPECIAL MACHINERY DEVELOPED AND BUILT. 
TOOLS, DIES, GAUGES, FIXTURES. 


Let us estimate. 


FULTON MACHINE TOOL CO. 
1422 W. Randolph St. CHICAGO, ILL. 





THE FEENEY TOOL CO., Inc. 


make TOOLS for the production of all 
We Will MECHANICAL PARTS—small and large. 
@ Wl) Build SPECIAL MACHINERY and develop 
your inventions. 
OFFICE AND FACTORY 
751 Central Ave. BRIDGEPORT, CONN. 











FOR SALE 


Most modern brass foundry in 
Michigan. Casting capacity, 5000 
pounds per day. Located in small 
town, half way between Chicago 
and Detroit, and away from all 
labor trouble. Plenty of labor 
available at exceedingly low cost. 


Address Box F-217, c/o Auto. Ind. 
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Manufacturing and Merchandising Opportunities 


‘rhe items appearing in these columns form a part of the incuiries received by our Contract Work Service 


Department during the past three weeks. 


Manufacturers c¥ concerns interested in these or similar 


inquiries can secure full information as to how this service is operated by communicating with the 
Contract Work Service Department, Automotive Industries, 239 W. 39th Street, New York City. 


6272 A corporation located in the west 
with view of sub-letting, would like to 
have quotations on steel and malleable 
fron castings, lathe and milling machine 
work, metal stampings, wood and metal 
| a me screw machine and sheet metal 
work. 





6273 A manufacturer of automobile 
parts located in Cleveland, with a view of 
sub-letting on contract basis, would like 
to hear from concerns equipped to handle 
light gray iron castings and small drop 
forgings. 





6274 A manufacturer in Pennsylvania 
would like to hear from concerns who are 

uipped to handle the following, automo- 
bile bodies (commercial), metal stampings 
(fenders, commercial). 





6275 A Plainfield, New Jersey, corres- 
Ppondent seeks connection with concerns 
equipped to handle commercial and pas- 
senger bodies, finished forgings, metal 
samplings and sheet metal work (fen- 
ers). 





6276 An aircraft manufacturer located 
in California wishes quotations on the fol- 
lowing: Cam grinding, cast iron cyls. 
castings, dies, forgings, gear cutting, ma- 
chine parts, metal stampings, punch press 
work, spinning (aluminum), springs (coil), 
tool and die work. 





6277 A western automobile manufac- 
turer, with a view of sub-letting, seeks a 
quotation on sheet metal work (stamped 
fenders, such as used by Packard, Mar- 
mon, Studebaker, etc.). 





6278 A truck and tractor manufacturer 
located in Texas, would like to receive 
quotations on commercial and passenger 
bodies, machine parts, wood and metal 
patterns and sheet metal work. 





6279 An inquirer located in Brooklyn 
seeks connection with concerns equipped 
to handle the following: Cam grinding, 
forgings, gear cutting, grinding, lathe and 
milling machine work, metal stampings, 
sheet metal and tool and die work. 





6280 A manufacturer located in Lan- 
sing, Mich., seeks information as to con- 
cerns who will quote and can furnish gray 
iron castings, cam grinding, forgings, ma- 
chine parts, metal stampings, screw ma- 
chine work and springs (coil). 





6281 A local correspondent is interested 
in quotations on commercial and pas- 
senger bodies, malleable castings, forgings 
(levers, clips, etc.), screw machine work, 
sheet metal work (fender tanks hords). 


6258 A corporation located in Philadelphia 
wishes to procure a concession for Great 
Britain for a medium priced automobile. Fur- 
ther stating that they have an excellent dis- 
play room in London and are prepared to give 
reasonable guarantees to the manufacturer. 





6282 A company located in Troy, New York, 
wants to get in touch with a manufacturer, 
making a carburetor with high and low speed 
adjustment, ¥% inch intake for 4-cylinder, 
2%x3% engine. 





6283 An inventor located in New York City 
has patented a new design of automobile body 
which includes large enclosed storage space 
and comfortable riding seats that can be 
turned to provide ample sleeping facilities for 
three or four persons, and wishes to get in 
touch with a body builder who will develop 
the design with view to manufacturing and 
selling to supply the existing demand, par- 
ticularly in the West. 





6284 A concern in Schenectady, New York, 
would like to receive quotations on steel 
hubs, steel rims, and spokes for Ford wire 
wheels in large quantities. 





6285 A correspondent located in the South 
is preparing to enlarge his garage and open 
up a battery service station, intending to in- 
staH all necessary time saving equipment for 
the garage and battery department, and de- 
sires to get in touch with manufacturer who 
can furnish the equipment. 





6286 A concern located in Cleveland, Ohio, 
is interested in locating someone who has ca- 
pacity on “Potter-Johnson” lathes and screw 
machines, and is particularly interested in 
finding someone within a radius of 200 miles, 
at least not farther away than Detroit, Cin- 
cinnati or Pittsburgh, who can quote them. 





6287 A concern located in Brooklyn has tub- 
ing with rungs between three and four inches 
outside diameter, which they want to have cut 
into rings of #s width. Anyone who can 
handle this type of work, please answer this 
inquirer. 





6288 A correspondent located in the West 
has invented an automobile steering device, 
which has been tried out on a seven pas- 
senger car and proven itself practical. In- 
quirer desires to get in touch with reliable 
company who will manufacture his steering 
device on a royalty basis. 


6289 The inventor of a rim tool located in 
Los Angeles, California, desires to get in 
touch with concerns in position to quote and 
make up his tools in lots of 10,000 to be de- 
livered at the rate of 100 a day. 





6290 A corporation located in Poughkeepsie, 
New York, would like to hear from concerns 
who are in position to quote on gray iron 
castings, dies, forgings, gear cutting, grinding, 
patterns (metal and wood), plating and japan- 
ning, punch press and screw machine work, 
springs (coils). 





6291 A foreign correspondent who is located 
in Kingsway, London, W. C., is in the mar- 
ket for chassis frames, camshafts, crankshafts, 
crown and bevel helical gears. This concern 
is anxious to get in touch with manufacturers 
who can supply these parts in worth while 
quantities. t seems that they are unable to 
secure these parts in sufficiently large quan- 
tities and quick enough delivery in England. 





6292 A Motor Vehicle Company located v 
near New York, desires to get in touch wit 
concerns equipped to handle commercial auto- 
mobile bodies. 





6293 A correspondent located in Detroit, 
Mich., would like to receive quotations from 
concerns in position to handle malleable cast- 
ings and traHler axle forgings. 





6294 A piston ring manufacturer located in 
Clinton, lowa, seeks connections with a con- 
cern who will manufacture their nw in large 
lots, say 2,000 to 6,000 rings in Ford size, 
1,000 in 3% x %& Dodge size. 





6295 An ignition plug company located in 
Kentucky is having difficulty in securing gas- 
kets as well as electrodes to use in the manu- 
facture of their product and are therefore 
seeking connection with a manufacturer in po- 
sition to supply this demand. 





6296 An inventor located in Bridgeport, 
Conn., desires to get in touch with someone 
who will co-operate in taking over on a rea- 
sonable basis their Canadian patent on oil 
filler and breather pipe for Ford cars, it being 
adaptable for other cars also, the patent al- 
lowances covering them for any automobile. 





6297 A correspondent located in the West has 
a patent on an improved demountable rim for 
pneumatic tires, but is hardly in position to 
develop the invention commercially, and would 
therefore like to dispose of his rights or make 
satisfactory arrangements on a royalty basis. 


6298 Party owning an automobile tire lock 
is desirous of getting in touch with a manu 
facturer who has a foundry for the manutac 
ture of malleable iron castings and who ha 
sufficient machine equipment to insert the lock 
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For Parts, Accessories, Tires, Machinery, Rebuilding, Repairin 
and Situations Wanted and Miscellaneous C assified Advertising. ° ey 


. THE CLEARING HOUSE 


OF THE MOTOR INDUSTRY 
» Welding and Used Cars. Also Help 














i Wanted — Manufacturers : 


able to make on large scale new dif- 
ferential for automobiles. Should be 
equipped to sell the product. Written 
= license contract. 


poeseeee 


vices on contract. 
SALES AGENCIES 


to dispose of new differentials for passenger 
= cars and special differential for trucks. Broad 
z patents in U. S. and Canada. Patents not 
= for sale. 


: of 
= Manufacturers East and West--limited to 
= five in U. S.—to make differential de- 


_ ONLAKE COMPANY 
: 35 South Dearborn St. Chicago, Ill. 
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WAN TED 


Selling agency of York, Lancas- 
ter, Berks, Lebanon and Lehigh 
for a high grade car and truck. 
Sold 1600 machines in two years 
before the war. Just out of 
service. Would travel for good 
auto or truck manufacturer. 
Write or wire 
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Herman R,. Franzen, Akron, Pa. 
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CCRCECEOEDEODOECCEODOEROTRDEODOEROTEURROOUEEOEOOUROEGSUGOECROEOCTO EOE ROCGRORROOES 


CUCEOROEEDERODRCODO COREE EOODOEROEROCRSRESCRCORSORROROCHOOCER SESE ESCH SE RGSEREOEED 


‘Protect Your Foreign Trade! 
International 
TRADE-MARK BUREAU 
34 Pine Street, New York 
‘egisters Trade-Marks and Obtains Patents in 
ALL COUNTRIES. 

Prices and Forms on Application. 


FUPCCUOUEUODOOOEGEOCEUDDOCRROOECOREOERCOEDECOREOCCOREDSSCCSECCCOCCRR GOCE eeCRteteeD 


POUECUROUC ORO ODEO eROR bees 
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AGENCY FOR GREAT BRITAIN 
WANTED FOR GOOD CARS 


: 15 H. P., 4-Seaters, 2-Seaters and Coupes. 

= High-class show-rooms, fine position in center of 
= London; enterprising firm with every facility for big 
= business. 


= Address ‘‘Reliable,’’ care of Rawkins & Preston, Ad- 
rtising Agents, 445 Strand, London, England. 
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CYLINDER 


CRANK SHAFT 
GRINDING 


We offer you the-services of expert mechanics, 
modern high grade equipment, and years of 
experience in this business. 





Our special Light Alloy and Grey Iron 
Pistons insure more power and speed because 
of extreme accuracy and extra lightness. 

Satisfaction and prompt deliveries 


WRITE TO US 


We also do spur and bevel gear cutting 


Auto Engine Works 


St. Paul, Minn. 








QUICK SERVICE 


When you need it quickest, THEN we serve you 
best. Immense Stocks backed with our Guarantee of 
**Money Refunded if Not Perfectly Satisfied.’’ Buy 
where it is safest at a certain bargain of 


50% TO 75% SAVING!!! 


FOR INSTANT SERVICE! WRITE, WIRE OR 
PHONE 


AUTO WRECKING CO. 


We tear ’em up and sell the pieces 
13th and Oak Sts. Kansas City, Mo. 








SAMUEL L. WINTERNITZ & CO. 
AUCTIONEERS 


Largest Liquidators of Motor Plants 
First National Bank Bldg. CHICAGO, ILL 
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FOR SALE. — 


PATENT RIGHTS ' 
Vacuum Fuel Feeding System 


A thoroughly developed tank hav~- 
ing but three moving parts, all pos- 
itively and mechanically operated. 
Fully patented. 
So radically different from the cone 
struction heretofore followed that 
recent patent adjudication provides 
it a clear field. 
Simple and Reliable. 
Inexpensive to Manufacture. 
Wonderful Sales Opportunity. 
Address Patentee, F-271, Care Automo- 
tive Industries, Mallers Bldg., 
Chicago. 
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CCCECORERECRCRERRORRCRERR RRR R Ree eeeeeaeeeees teese 


MITIIIII Te 
§seeosovecenssesvoeseenensssvipenenssvinsssteceneeeenneovede ' 





ELECTRIC MOTORS 


Biggest stock of new and second hand 
motors, Direct and alternating current 
1/100 to 100 h.p. or more. Motor — n 
Air Compressors, Exhaust Fans nd 
Blowers, Grinders and Polishers, nets 
and Tools. 

Tell us what you need. 


Reliable Electric Motor Co., Inc. 
165 Grand Street, New York 
Phone Canal 8800-8801 





CURCOEOCEUCEERCEOCOROECCEEOSECOECCCECOSCCEROCECCROEECOECERSCRCROCCCCRRE ROR ECR EE REE, 


WORKS MANAGER and CHIEF 
ENGINEER desires permanent 
connection large corporation. Thor- 
ough knowledge of technical and 
administrative duties in the manu- 
facture of Sheet Metal Stampings 
and Screw Machine Products. 
Broad experience in the European 
and American design of truck, 
tractor and automobile manufac- 
ture. Member of American Society 
of Mechanical Engineers; Member 
of American Society of Automotive 
Engineers. 

Address Box N623, care THE AUTO- 

MOTIVE INDUSTRIES 
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Telephones {iat Spring 


Henry C. Griffin & Co., Inc. 


Automobiles Boxed for Export 
143-145 Varick Street, Near Spring Street 
NEW YORK 


PILE Le 





American-Underslung 
ADAMS TRUCKS 
M-A-R-I-O-N — NYBERG — RIDER — LEWIS — 
WAVERLY—ELECTRIC 
PARTS AND REPAIRS. ALL MODELS 


V. A. LONGAKER CO. 
Catalogs Free. INDIANAPOLIS, IND. 











Attorney-at-Law and Solicitor of Patents 
Formerly Member Examining Corps, United 
States Patent Office 
Cc. L. PARKER 
American and foreign Patents secured. Searches made to 


determine patentability and validity. Patent sults eon- 
ducted. Pamphlet of instructions sent’ upon request. 





McGill Building, WASHINGTON, D. C. . 











COLTOGRSGRCoRTReeeeceeeeecaeeEr 


CYLINDER GRINDING 
PISTONS and Piston Rings 
CRANK SHAFT GRINDING 


Largest and Most Responsible Organization in the World Specializing in the Line. 


FIRST IN THE FIELD—STILL IN THE LEAD =, 


HOUPERT MACHINE COMPANY 


Harris Avenue and Marion Street 








Houpert Machine Co. of Philadelphia 
257 North 12th St., Philadelphia, Pa. 
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Wri Bookle 
Long Island City, N. Y. tia ite for Booklet 
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American Chain Co............ 130 Fellows Gear Shaper Co 
American Safety Lamp & Mine Ford Mfg. Co., M. J. 

Supply Co. .......... 138 Framingham Screw Wks. = 
American Sheet & Tin Plate ‘Co. 122 Fulton Mach. Tool Co................ : 139 
American Steel & Wire Co............ 115 
American Taximeter Co 120 
American Tube & Stamping Co....136 
Anchor Post Iron Works................130 G 
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Angle Steel Stool Co................ 123 
Arlington Machine Works pacssesu nm 
Arrosmith & Sarchet............. ..124 G. & O. Mfg. Co 
Association of Railway Ex.............. 92 Garvin Machine Co 
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THE ADVERTISERS’ INDEX is published as a convenience and 


not as a part of the advertising contract. 


taken to index correctly. 
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Acme Gear Co.. a 
Air Reduction Sales ‘Corp . 53 
Akins Mach. Co. 
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Boston Insulated Wire & Cable 
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Bousman Mfg. Co “e 121 
Bowen Products Corp.... 128 
Brewer-Titchener Corn. 125 
Brock, Arthur, Jr., Tool & Mfg. 














Every care will be 


No allowance will be made for errors 
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Fahrig Metal Co 
Fedders Mfg. Co........ 
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Federal Bearing & Bushing Corp. 
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Hercules Motor Mfg. Co.. 
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Hilo Varnish Corp.. 
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Humason Mfg. C 
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Brown Bag Filling Mach. Co 138 : 
Brown-Lipe-Chapin Co. 76 : 
Buda Co. 2 = 
Bullard Machine Tool Co 75 1 - 
Burgess Mach. Co 134 = 
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Cochrane Brass Foundry................ 138 Johnson Bronze Co. 


Coin Device & Signal Co... Jones & Lamson Machine Co........ 64 
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Production Goes Up 
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National Tube Co...... Titan Automatic Tool Co 

= National Wire Wheel Works..... Titeflex Metal Hose Corp 

: Nazareth Fdry. & Mach. Co. Tock Screw Mach. 
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: Nestor Manufacturing C psasteneeks Tracy, Joseph 1g a In 

3 Newark Eng. & Tool Co..................1é Trego Motors Corp........ 

= New Departure Mig. Co...... Turner & Moore Mfg. Co................ 121 

: — —— Pressed Steel Co......134 * 

: ew Haven Screw Co aa ...138 

= New Process Gear Corp wevesahanincoe On a Garvin 

: New Process ‘speciaities Co., Inc..137 

: Norma Co. of <A:merica wy 

: Norton Grinding Co...............-..c.:00+ 129 > 

i Stan . wae Ge U Here is a miller designed to efficiently handle any 

: Nuttall, R. D Cha ieaeCRINaiE and all toolroom jobs in such a way that it seems 

> ATT Ty ¥-_ Pre 9. — 

: —_ ae a - as though the machine were designed especially for 

: Universal Boring Mach. Co 130 the job in hand. Take jig making for instance: 

: Universal Foundry Co....... 134 

: U. S. Ball Bearing Mfg. C 30 

: U. S. Light & Heat Corp. 126 

. U. S. Light & Heat Corp.........126 THE GARVIN No. 2A 

= U. S. Trade Service Co., .-134 

inn on 138 UNIVERSAL MILLING MACHINE 

: has special provision for this essential work. 

£ OBannon Comp. oa eee een 186 Micrometer adjustments give absolute and accurate 

= Jesterle achine Co... ea ee F : ; : 

[| oe age y ' means of locating holes at exact distances apart in 

: any direction without previous laying out or time- 

= > ~J , ¢ ba 2 : > > ? r vey 

: a a 126 consuming testing—when hole is located power feed 

= and automatic trip are provided for boring it. 

: And so it goes. As a tool room miller the Garvin has no 
equal and its inherent rigidity and handiness make it equally 

e Ww efficient on gencral manufacturing work. 


Wakefield, Clarence E....... 
Wa.den- worcester, Inc. 
Walker Machinery Co., C, H.. 
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Wappat Gear Works. 
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Fark prop Forge Co.. 
= Pearce Co., Fred’k. 
eck Spring Co....... 
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try, * A 









-GARVIN: 


If you have any- 
thing to do with 
the purchase of 
machine tool equip- 
ment you owe it to 
yourself and your 
shop to have a 
copy of the Garvin 
Catalog on your 
desk for reference, 
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= Stamping ‘0. ; Company i 

: OE TOD Onn. i tt:-ti“‘“‘OSOSOSCSC*é*é‘S: De ace ce, Eg. oars 000.0 60000 

> iteynolds Eng. Go Spring and _ 
Rivett Lathe & Grinder Co Va-ick Streets AGArTESS. 0... eee cece eee ee 

: Hows ne A Radiator Co... z Compar 

: oss MM; Piss 2 cacrcmcawkcmew asians Ss 
Rowe Calk & Chain _ halainideciatdinbiie New York City Positi 
Royal Mach. & Pay. Zenith Carburetor Co pe SERRE Ee ee ee ee 





F GiuuiiedeedindigbeanaastasdosceadAdideaseaie idle auduaisauaiaad iba 64d cued bb AaCCGUAAAADACRINGNExO4&944;644¢9540V6UA 644i 45a NTGENALADAAAGAAEL UAL NAGNAUS¢uA OK ap ANATAdGGa4AGusGARLAGEGANAAAA EAA BUNGE a GaGa AGA Ad adoa 1a 44da aa Gdada Nd AAT aA Lae Aca ntaan EA AAA EAD aA EAA ETERNAL ENN EGAN Aaa TaR INNA EaETATAANTRT TIE secneneues 





L 





Russell, urdsail & Ward Zumeta Machine Co... 


stneenee 
wubsehaeavduandvakeetavdssoxsdvasavstaveaniavesvdcaoneecses teases eebanrssiulsuauaueieacieiendsteesiaanbeoeseueeconuNiee 








AUTOMOTIVE INDUSTRIES December 25, 1919 
THE AUTOMOBILE i ae 


- nan REE Sa al 


Pe 
=A 


All You Want 
Where You Want It 
When You Want It 


O matter how much nor 
how little Oxygen you re- 
quire—nor how your rate of 
consumption varies—nor how 
sudden your need for a large 
quantity. . . . Thereare 65 
Linde Distributing Stations, 
located where one or another 
will meet your needs without 
interruption. 
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The Linde Air Products Company 
Largest Producer of Oxygen in the World 


30 East 424 Street KOHL BUILDING 
New York Sy tele Desbalutiee) 





SUPREME IN EUROPE 


The ‘‘Autocar’’, London 
November Ist., Shows:— 


That of the English, French, Italian, Belgian and Swiss 
motor cars represented on the English market, using car- 
buretors built by specialists, 80 builders of 121 models use 
Zenith Carburetors as standard equipment. These per- 
centages tell a convincing story:— 


Manufacturers Modeis 
ZENITH 71.4% 73.0% 
Nearest competitor 11.6% 9.6% 
Next nearest 6.3% 5.4% 
9 other carburetors 10.7% 12.0% 


At the Olympia, 1919 At Salon de Paris, 1919 


Of the one hundred and thirty- Sixty-four per cent of all 
one makes of motor cars exhib- motors and sixty per cent of 
ited, fifty-two per cent were all cars exhibited were Zenith- 
Zenith-equipped. equipped. 


These facts prove the Zenith to be th2 foremost carburetor of 
Europe. Already more than one hundred American manufac- 
turers of motor cars and trucks have adopted Zenith. There 
are in the United States and Canada over two hundred Service 
Stations where the individual car or truck owner can obtain 
Zenith Carburetors and Zenith service. A list of Service 
Stations and descriptive literature will be sent on request. 


THE ZENITH CARBURETOR COMPANY 
New York DETROIT Chicago 


European Factories: Lyons, France London, Eng. Turin, Italy 








a special building of Austin 
design now being erected for the Timken- 


The Austin Company, 


























Company, Detroit, Mich., by 


THE 





AUSTIN METHOD 





AUSTIN and TIMKEN 


The picture shown above illustrates the second 
building which The Austin Company have de- 
signed and built for The Timken-Detroit 
Axle Company, Detroit, Mich. 

The quality of Austin engineering and con- 
struction service has added this nationally 
known manufacturer to the already long list 
of Austin clients who have placed repeat con- 
tracts with The Austin Company. 


The first contract consisted of a forge shop, 
heat treating building and machine shop and 
was of Austin standard construction. 

The second operation, just being completed, 
is an extension to the plant and is of special 
design. 

Send for an Austin representative to discuss 
building problems with you. Write for an 
Austin Book of Buildings. 


THE AUSTIN COMPANY, Cleveland, Ohio 


Industrial Engineers and Builders 


For U. S. A. and Canada, address nearest office: 


Cleveland - - - 16118 Euclid Ave., Eddv 4540 
New York - - - - - 217 Broadway, Barclay 886 
Philadelphia 1026 Bulletin Bldg., Spruce 1291 
Pittsburgh - - - 498 Union Areade, Grant 6071 


Detroit - 1452 Penobscot Bldg., Cherry 4466 
Chicago, 1374 Continental Com’! Bk. Bldg., Wabash 5801 
San Francisco - - 936 Pacific Bldg., Sutter 5406 
Dallas - - - - 627 Linz Bldg., Main 5914 


Paris i9 Avenue de l’Opera 


Export Representatives: 


American International Steel Corp’n, 120 Broadway, New York City. 


American International Steel Corp’n, 26 Victoria St., Westminster, London, S. W. I., Eng. 


AUSTI 


STANDARD FACTORY-BUILDINGS 
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